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Sci ence and I si am 



"...I'll eTdbytdllngasbo-y TharevvescTTCEacivilizaticrithat vvestt-eg-eEfceS: 
in tinewxld 

It v\es abletD crestea cmtinaTbal aLpff date that strdschad frcmcxBBn to 
ocEarv and fixm ncrtharn dimestotrqaics and dttttUa. Within itsctrrinicn 
lived hLncJ-Qdscf nillicnscf pacjde cf dffianert croacfeanddl-niccrigns 

Onecf itslangjaopsbacan^ttTeLnivensal langjaopcf mxhcf ttTewxId tine 
bridcpb*Aa9n thepacples cf a hLnck-ed lancfe I ts arnies \A€re macte Lp cf 
paqdecf n-any nadcnallties and Its nilitary prctocticn alla/\ad a d^oscf 
psacEand prc^oantytlTat had na«^ bean kno/NTL Thereach cF thisci\^lizaticnfs 
cixnrrenEectarcladfixnnLadn AmaricatoChin^ and QjerywNlTarein bdv«9n 

And this dvilizaticn v\as cUvei mere than ar^thing by inv/BTdcn. Its 
ardnitadsdeagTadbLildn^thatd^edg-^ty Its mathamati dans creefcad the 
alc^cTS and algyithnTBthet vNCLJd arede the build ngrf crrrpUba^ and the 
cregdcn cf encrvpticn Its datas e<aninad the hurrBn body; and found new 
CLresftr dssBffi itsadrcrcmars I cd<ad into the heavens named thedtars and 
petjed thewayfd- spacEtrav^ and ocplcraticn 

ItswItascreghadthOLBancbrf drries Stcriesrf axrage rcrrsncEand nagc 
I ts poSs wcbecf loue NAhmcthe^trfcrethannNAja-etDOdagaad infesr to think 
cf SLKhthin^ 

Whan dharneti ens \Aiareeftaidrf icfes thisdvilizeticnthrivedcntharn and 
keft than alive Whan cETBors thrmtanad to wipe cut kncwladgpfrcm pai 
dx^lizadcn^ this dvilizadcn k^3t thekncvvJad^aliN/e and paeaad it cn to 
dhars 

WMIenrnrla'nWeaa'ndviiizatjcnd-BresnrBrT/d' thestraits thed\^lizaticn 
I 'mtalking abcxjt v«s the I danric wald frcmthevear 8CXD to 16CXD, \Ahidn 
inducbdtheOttaTwiEnTcireandthecDLrtsrf Ba^xbd Dames]^ and Cairo 
andanli^Ttianad nJanslikeSulamBntheMagTificHnt 

Althaj^xAearedtanuTawNarerf our irdSSadTesstothisdha^ dv«lizaticT% 

itsgftsarevavmxh a part d clj- haltagp ThetadTndag/irctMryvxoJd net 
eclat wthauttheccrtri bub OTSd Arabmatharatidans Sufi poS-philcBcphas 
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likeRLiri dnaliarciad OLT noticns of s^f and truth Leaders like SUerrBn 
aa-tribUtadtoGLT nddoTscf tderancEandd\^cleadan^p 

AndparhepsxAecanlearnalesBanflxmhisecarrple It v^sleadar^pbarad 
cn ma^itccracy net inhffitancE It v\as leada^p that harnesaad tinefiJI 
capabilities cf a vey cive^iacpJaticn-thEt indudad Christianity Islarric 
and Jaftidn trad ti ens 

This kind of STli^Ttonad leadarship - leada^p that nurtLrad culture 
sustainability ci\«^ty and CEuracp - led to 800 vears cf in\«Ttlcn and 
prcqaarity.." 



GrlyRorina, ttieCEOof HevA^-PacVerd, 26Sep*Errt)er 2001. 
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Isl am 

Itepresenceisf eltinall wal<SGf lif q f-omirterralional polilicsiD 
reigous and idealogcal dr desto pa-soral lif esl^e. This is hecaiige 
islam is a dynanric oF life issed on a povuerfiil inbsHeduai 
dodrineL Idamdoesnatesiabishilself in people isyiilindfailh or 
initatioi% bUtrcltier by an in\ita'tion to ttie iHiman being to Uiiric 
daeplyaixNJthisexisfeEncBandhissirrauncfngs. TIatis whyllie 
Qur'an is cnnslailUy avowa^ng man to thinl<, pander and 
(xariuiplateL 

Itcalls man to use his i ribellec±and r easonto make^^lal ju d tpm fe 
about the prof oi*xJ natj-eof this UnivorsBL When we look to the 
vua-ld arouid us, vueobservemany phenomena that esiabKsh a 
drfiriti\^proaf for theexistEnceof theCrrator. Islamchalengesthe 
hunran iieingtolhinka ixxittiiemand acceptliielr ulh regardnglhe 
ecisfeencBcf the One Greater. 

V\feare oonsiariUy ciscDvai ng iita r eand morelavelhatnrBkeif} 
IHsorcb'. VVfeulilizelheselavusforlhesalisFadionoF oureeds. 
HovuBMar, mBnypeoptehaN^failedtDadd-essthefijnclamertel issue 
\A/lio or wlateSb islisiies liiese laws? i3id liiey creite tiie Uni vorse 
tTBttheygoMarnor cidtheUri\Aarsea-«tethemsoastDbringorcb- 
toitself? 

Itis inrpossiblelhateitiier of these isthe case hecatise the ma tter 
inltieUrivarseisdependg-tontlTelawsliatgoMarn il; andHielaws 
3*0 a function of thermllEr. Tha'^crQ Vieremustbesomdhing 
independent of both matter and nat^al bwlhatcr rated them 

ItisoriyliieQ'eitar, HieonlyonewhoisunlinritBC^ self-siisislait 
andtifcrnaHhatiswcrfiyaf being wcr^pped. 

TheO'cator in Islamis called AMah. 
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I ntroducti on 

The V\fe5tliasclainrBd for cerriurieslhatilssdertificpr ogress wsE 
acfc-ec±resultor sepo-clingreligonfromlhe practical life of fie 
peoplev in oliier wtrcb, sepB-ding1iieCliurclifronntiie9ate. Itis 
^tadliiatrei^on^camotdeQl vuilhlhermYsaffars inliieewar- 
dian^ngwcrlci andadoptingitonlysliflescreifivilyanciprogcsBin 
alwal<saf EfQ inducing science and tachnoiogy 

Itisafactlliatliirou^xxitliieliislDryof Eu-ope, tiie Church 
oigaged in a voryhBrsti Iretmait of the psopts, f^tHrialyHie 
sdertisis and the thinkers who opposed the vievus of theChtM-cK 
Tills sbg^tad scientific tixxi^it and as a result; reli^on wee 
pa'oavedasinpradical, irflexUe^ andfidof coHracfciorB. Hence, 
itwasfomitobeuiButablefartheprogcsBaf turrBtify. 

The EiropearB have indeed suffered grratiy under the QxrcK 
HovuBuor, cango-o-alzationsbemade, based on the ex peri encecf 
Christianity in Eu-cpev tnatprogcsscanoriybenBdethrou^ nan- 
node legation and ttiat the La vus of theCrratar aresomevytet 
irBctecfLHteor drfecbvE? 

This boolddvuill critically exaninetheargumehtthatreli^on 
Hnda-snBrte process and itvuill showthattha-eis no canb-adclion 
belweaisdenaeand Islam Rrfia'iTO'Q thebooMetvuill hi^i^it 
some of the scientific achiex/ m I fc3 fc» of Muslims during thetime 
vuhen Islamwas irrphjiuto d ina corrprehaia vef adiion. 



The Dark Ages in Europe 

Theadoptionof ChristiaritybytheRonrBnEnrpirewasmtbased 
ontiietruiiifulnBssof ChristiarityoronilsabilitylDdealvuithnrBnlls 
P'oblerrE. RsUnar, itwas adopted by Consiantine in 325 Christian 
B-a (CE) to sinply pr esa've the enpir e by bulking a ootnnon 
nrETriality and lovally among the dtizais. Chri^arityoffared bind 
lovaltytDtheseoiJar errpercrs based on the under slancingthatthe 
biixv al authority and tliespitilual authority cai i liar im'iously co- 
edst 
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Thisml9'slancingcaniefromthesavingatlributBd to J &jb, 

"Randar Lrto Caesar Wiat is Caesar's and urtoG crIWTat isGcrfs" 

Despite tills, Christianity could notpresa'vetheerrfsirev and the 
deniseof theRorransbBqueathedrranyChristian^tEsinEurope 
vuhretheChur diwasa UetD doninateL 

Thedonrinationof tfieChLrchmBanttiiatanaffErsof lifehadto 
corfo-mtDthedogTBof theChircK This caused many problarE 
because the Bible, vJich theChia-ch used as its aulhcrHafive text 
dealt with only vary linritBd matlErs It ga/e some specific riJes 
r^ted to tiie J euus in tiieir wcr ships and their f oodsiuffe. It Qsue 
gaio'al moral principles for Christians and set norms for their 
p^^qrs and connnjial wtrdiip. Unliketiielegslalivesourcesaf 
I siamtheSbledoesnotgvedefailedgLiidanQeon economy poitics 
(domestic and irierrationaO, juddary crinrinal punishmeris, tie 
^ucJLre and functioning of gcMarnmentelc. TheQiranirfa'ns 
usIhattheChristiansandJeuushadcharged their books so tiie Bible 
does not rep'esenta presa-vadtextfromthecrratDr to rran and it 
laavesa hugegapwhen itcomesto human soddal affars THsgap 
wasanareaof constant corf lict of irfcreSb bdweai kin^, faxbl 
beronsand priests. During Ei*-opetecterkagesitwas the prieslswha 
doninated life and when they gat« judgnails even kings had to 
submit: Yet tiiese jud <jmfe» of prieSb ware an arbitrary and 
inconsislEnt exardse of tiieir autiiority owing to tiie lack of a 
oonprdiaiGivBlegstaivBtBxttDbasetheirriJesiporv andtHslaid 
the seeds of cfe-ect cortfrcrtation between the sodety and the 
Chu-cK 

\AAthtliepas5ageof timesdertificciscoverieswarenrBdetliatware 
dtoddswithtiietEachingsof tiieChurch. Topresa'veilsauiliority, 
the Church took some harsh stepsagainst the emergence of new 
idBBB. Many tjua i itfe wareta'ardedasha-dics, IrfiddsandsatarB. In 
3002 AH V 1633 CE, Galileowasfa-cedtorenouncehisbelitf and 
writingstlTatsnjportBd the Coper ri can theory of heiooertrismthat 
daimedthesinwasthecenherof theinvorse. Insteaci theOu-di 
acbiTBiilynrBirfainBdtliefbwBdtliearyof gaooerlrisr) vJichstated 
fiattheearth wasthecerter of theinvarsBL 
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Also, plerty of eMdaice exists incf eating that hmfe-eds of 
thousands of vuDnren who ware allegsd vuilches ware Ixrht or 
d'ouured. TheresponBetolhisGppresaGiilromlhepeople^ espedaly 
tti6 sati lUsts, Uiiiikar^ and tiie philasoplier s such as Vulcdr eaiid 
Rousseau, was equaly ^ong. They began to N^li^it the 
corriracf dicns of the Church and called for nothing less than the 
sepa'ctionof 1heOwdiand1he9ateLTheSb-ig^liadbegMX 

Desperate measu-es ware taken by the Church to deflect the 
critidsn> f-id'dionandanga'lliatwareveribBd IsythepeopleL These 
mBHSLresfailedtohalttheflamesof ctnrgelhathadgalvarizedthe 
nasses. TheOiLrchreBizedthatitcoulcl no longerSby incKo-geoF 
the 9ate without r^ar ni ng itself. TKe, a period of Rrfcr nation 
oonrnencBd. HoweMar,theRtfcrnationcfdnatgLiaranaeanylri^it 
ftjlLrefor the Church as the sir tg^iaecanie ii tobi f led ixtweai 
thelOh andthelTlh cenbjry CE. 

Theevenhjal outcome of the sir ig^e for power between the 
Chu-chandthethinkersandphilosapherswasthesepB-dionaf the 
Ourch andthe9ateL This solution wasacorrprorrisethatlimitBd 
theauthorityof theCliu-chtopre9a'\«ngthemoralsinsoddyand 
oonduCdixi rituals, and l^ttheackririsbingof thewcrldyaffa'sto 
theStetei Thesepa-dion bdweentheChurch andtheSatethrou^ 
the asnpronise solution was oonpielBd by the lah oerbry CE, 
and fa- mad the basis of C^pibEsmnarkingthebe^nringof the 
Enli^TtErmeht period that sparked the indusbial resolution in 
Eircpe. 

Itisther^crecleBr that Eur ope sdertificalySbgntBd under the 
aitib-ary authority of theChrislianChu-cK 



I si am as an I deol ogy 

In order to understand the contribution of Muslims to the 
ad\»ncemehtaf ^^ousfieldsaf sdences, itisnecesEary to explain 
Islan) asitwaslslamthatprcMdedthecfci^ngfa-CBof dwgeand 
resesrdi. Itisthelslanicideologythatdesa-vesthecrecftandnat 
theincf ^«dualsthen^Bel^/lS. 
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Thewo-d 'Island, in A-cfcic, Engusticaly means siiarissian. fiea 
to-n) Island r^ars to the Messagelhatwasreuealed to r/Uianmad 
^ by Allah, theOneO-eitar, anda 'Muslirri istheonewho beliefs 
in Allah, andaaaeplsMLriianTyBd £ asthelastandfinailVaphEtand 
Messenger of Allah. Consequerfiy aMusimbeiewesinlslaminits 
eriirdy. 

InsharpconlrasttoChristiarityandJucbisrn Islamisnotmerdy 
areli^on. RsUrtar, IstamisaLriqueandcanprehErEiveideolog/lhat 
guides the life of the human being. The Islamic ideology by the 
definition of an ideology tjutisists of both the ■Aqsad^ {areed, 
dodrine) andS^^luib, to reg^ate the practical Efeof huranbdn^. 

The Islamic -Aqaa:^ p-CMdes the correct and conprehenave 
arBVjffs to thefunda menial questions re^cEnghLmarityisexisfenae 
and that of theuri waa. Itadd-essestheissueof thehwnanbeiir^ 
pirposein lifQ and liri<s itwith wtatpreoeded Efeand wlatwill 
GomeaflEr it; tha-efays^HinghumanitysGareproiDlsTiandproAcEng 
the basis for sysfcms and rulesto prcpa-lyorgarizehirrBnaffa-s 
This 'Aqeedah also provides the basis for a means to implemeht 
Islamin realty, thustrarEfarring itfrom theory to 'practice!. This 
means of inplemendng Islam is the Slated which is cisHngLished 
f'om all other states as the KhilafaK Itisanirteg^partof the 
ideology and cistingLashes itfrom a philosophy vJich provides 
l^^putlidicdl ideas but no means to inplemertthem 

Thelslanic S^stars pr CMidea eDnyrdia-Ei vestr udU-eto g/ojv n 
thedTfcv sof huTBnbeiiiLfs. Itcor nocUyesta bisi ks 

J) TherdationsNp between the human being and NsQ-eit3r 

2) Thepersonalaffarsof ird victuals 

3) Tlievariou5r^tiorEhips(sodal, political, eoonorric, and 
irferiationaO thatexistinthesoddy 

TIxE, Islam cu i btitu tES a Q-eed and Systems. V\/latci^ngiJslies 
Isiamfromtheideologesof C^pitaEsm? andCommnsmisthat 
lslamisbultontheciorrec±iciea, wlia-easttieothersarefauided 
ona shallowand tnerStf ita md \^ewof thelifeof thehuian being, 
andthewcrld in which heexiSb. 
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Because I slam estaUishesltiB cor rectmls'staiicfrig of Bfeand 
places humanily in the cor nect conbexl; the s^taems and culture 
era'ating frcrnthelslamc creed wot id ccrtiacMyad chess the hiJTBn 
la^eandprcMdethecorrectsaluiiorB. Inthiscorfext Istamis 
aanr|3Qtiblevuitli the human being. Islam does not igvireahirran 
bein^insiindsordeare, bUtor^rizestheminthepropercartext 
inducing the swvival insBnct that pronr|3ls man to seek mataial 
pr(xyiiij3sltvouc^theaocpJbiiiuiiof sderaeandtBchnology 

Onlythefull inplemerriationoF IslaminapradicalandsysbrBtic 
mama-woiJdeiBu-ethepropa-or^ri29tioncf OLrnat^ai desires, 
inclucingthedesirefortBchnologcalpt otytas. Theinrplti i h fa tion 
of thelslanric^^lEmisamust butuntilthisfactbecomesa realty 
our ii blircts, needs, andna'kJ'aldeGiresvuil either remain siAjedBd 
to oppressiorv igxired conrplebely cr satisfied by corrupt mBans. 
RegardessoF lavingincfvidiBlssatisfyingtiieirinslindsthecorrect 
vu^ thesod^as a whole would not 

IslamisanideologythatwasdeivaredtDtiiewcrld. Thespreadcf 
Islam is neither cor#inedtDtinrBor place, nor dependert upon 
sdenceandtBchnologvE Althou^tBchnotogyhaschargedthelix^ng 
condtionsoF thepeaptearoundtheglobe, theneedsand instindsof 
hurarity haMe not changed. Tha'tf cre^ lslanr\ vuHch came to 
vgarize ou* needs and instinds throu^i its infslemeriation i^Don 
sodely by the Khilaf ah 9b te is a ppica Me and vaid f or al ti meL 



Science flourished under Islam 

The notion ttiatr eligon is at odds vuith sderiif ic developmeht is 
alien to Islam Hishxy shove that nmst of the scienlific 
cfe\<elo p iiHite by theMusBms wqreachiewed trcler ther tie of IsJarrv 
and not when itwasf<rcdullyremo\«Bdfromtiieir li\/es. Even the 
NslorylxMskswritlai by norH^lusimEuropeans testify to thisfact 
andif ffiatdoesnotsuffiae,tiienonecansurv^tiieori^n5af nmy 
vutrdsusedintheXAfesI; ikealcohol, dpher, sugar, algeir^ ackrirat 
alchaTiy cflcb, vJffvn, cotton and so orv tofindthattheya'eA'aijc 
inorign 
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r/bnyof thesewo'cfe, wHcharemairlyusedinsdenaev cameft-an 
the Islamic 9ate* - an incf cation that sdertific aJtirewaswell 
cfeiveloped. 

Sdenceflouisheduxler Islam Itwas notsubjecttoanyof the 
nep'esaorv pa'pd'dbadbytheChurchintheVVfest v\Hchcausedthe 
'tfarkages^'unilthepeoplethreuvor the stifling irflueme of the 
Ovch. Islanricthinka'sclBBrlydrfinedtwoareBsof knovuledge Ibn 
KhalclLrisay5inhis'!al-MuqadcinrBh,"'1iiesdence5('iJcx)nn) areof 
t/tfo types: a natj'al type for man to ar li veat throu^ his ovui 
thinking, and a textual type which he takes from the one who 
crignatBd it: Thef rsttypeisther Jonal and philosophical sdenoes 
which hecanseekthrou^ hisownthou^it; andbyhisfaaJtieshe 
cf SQOvars its suLjtiJs and issues, thef o" ms of thsr proofs and the 
aspedsof their toaching, sothatthrcxj^ciscErnmehtand study he 
idertifiesthecorrectfromthe incorrect in hiscapadtyasahuron 
being possessingthefaority of ttvxi^it Theseoond isttietexkel 
andtracWonal sdexies, wHchdependonthereptrtoonringframa 
^neir^souras. InthistypethenrindhasnosoopeexaepttDlinkthe 
periplia'al issues to thef cmbtion (usool) ." I bn Khakkin also saic^ 
"Theralioral or natJ'al sdeires are conrmon to all nations since 
manar li vesattlTaiitl^-ou^thenatj'al cispoationcf histhou^it" 

Intheareaof Islanic legstation Muslims camottakefromany 
sou-ceor rd^o'enceexcBptthesharia texb. ThewahiyinEir udsand 
crda'stheMuslimstDrd^erallof manlsaffa'stDtiiewatiy. 

The Musli mscleBr ly uxler shxxl thattherdonal sdences are left 
open to the mind of nrm. Inthedomainof pu'esdenoewecan 
eordseoirtHrldngandtakelromolher peoples oorlributions in 
ttietBchrical and sdertific field. Forexanrpler if apa'sonwartbadtD 
desi^ an aulonmli ve en^ne he woiJd rtf er to all the past and 
or rerterpnedesigis, regardessof v\ix>desic|TBdthenr» MusJimsor 
norHN/hJsiimB. Thepiresdenaedoesnotconaern itself withoneis 
poirttof viewaboutlifebeitCapitaEsnfi BUddiisni or Islam The 
pu-esdencewasiMxferstDodtDbethesamefor all peopie. 

Tha'tfcTQ itis with this clear drfinitionthattheearly Muslims 
P'ocyessed vary fast in all fields of sdenceknownatthetinreand 
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pionea-ed intothenewf idds. 



I si am di rects man to thi nk 

Isiamis a sysbnof GfelhatGrigmlBcl from AUah, IheO-eitar. 
Allah is the One who crcatad marv iif and the urivorse and 
subjecftad mantolhephvacal iaiAslhatHeinnpased onlheuri varaeL 
The Qur'arv as reMsaied Id MLtianrmad (sav\4, invites man to 
cohbenplalelhe physcal wcr Id in order to understand his reafly 
oo'rectlyaridlherefayapixedatBnn'ethegra'lnessaf iheO'ei'lGras 
he i vesand r lies by I slam 

TheinvitationtotNiikcanbefouidinmanyplacesof theQuVan 
Islamdoes notlinritmantolhinkin purdyrdi^ousor sdertif icor 
nater^ as the priesiB of past and presertdo, but established fcr 
himlNnldngasa ii bMjebbiiy forlhewholeoF life Islaminvitesallto 
IHrkaboutnerv lifeand the urivorse^ sothatmanariivesatthe 
err reetanswars to the gna test questions f adng hima iaoutthis lifQ 
vulatpr eceded it and wlat is to follow 

Thiridngtherd^creisvarymuchapartof Islam For indssd, the 
iselitf inlslamcomesthrou^rdionalconviclionand nottheiiind 
followingof Ihepreuiousgeia-cliorB. Inthisw^manbeoaniesa 
thinker from his frderrfcradng of the I slanric belief. Hefirlha' 
cf siinguishes his cKo-adEr by thou^itas he reuses to f ollowthe 
imuBcfatB satisfaction of his inslincis like the arimals and the 
hedonislicfollovuarsaf VNJtsb'n Capitalism The Muslim seeks to 
uxia'standthelslaniclBxIssoastoconstartiyseek AUah^pieasLre 
in the perfcrnianoe of all actions oriy in accordance with the 
giidancBof Islam Hethusfilshisnindwith oo i tenj lationof fie 
QiranandtheSUrtiah. 



Science and Islam u 15 



Glimpses of Achievement under Islamic Rule 

Thedfaggeringcortributionof MusJimstosdenceand technology 
as merAionBd in this secGorv are meartt orriy to serveas exanples 
and should beurcterstoodas msrdyrep-esafe*\Aaof thegkrious 
sr vices rendered by Muslim scientists to the ovorall devdopmeht 
of sdenoeandtBchmlogy 

Befa-elslam A'abshadarucinrErbryknovuledgeaf NStaryand 
gs>9^|iiy Their Nstarywaslirritadtotheamalsof thekxal tribes 
d ii dta lil m ies. Islamasanidealogypushesincf ^duaistotHnkand 
acqiireeducation. MusinrEareordg-edto iriberactwithoihersto 
<arrytiie Message of Islamto them In order to acHex^ethis, the 
lAEimsareorcfa-edtobuldfidrmatolalcaialility. TheKhaleefdi^ 
isrespoTEibletoutilizeanymBarE, withinthelinitsof IslanicLaw 
totakecareof theaffa-sof the people. Tha'tfcre^ all of these 
factors help to iritiatethetBclinologcal acHeuenieris. 

Ftomtheearlycbvsof Idarr) theMuslimsof alre^onsingaia'a^ 
andthoseof A-alaainpartia^r,t-adede>cbiavdythrou^ plains, 
hils, ri vQr£» oceans, fvrestand deserts in comedions with Jihad^ , 
Haj^ andtracki Inthecoirseof their lifetheycollectedirfcr nation 
onsodal, political, historical gaog^phica^ eoononrical, egriojikrsl 
and other ooncfitions of thelandtheyvisitBd or settled IrL 

yteaconsequenceof the collection of such irtfcr nation, sdences 
such as historyandgeo^^iiiy became rich. EXaingthosedavsthe 
t-sud wasted ous and hazardous because thereware no means of 
t'anqiarbtion e>CBptarinrBls, andnore^iarraaclsexislBci yEtthe 
Muslimsfradedexbiavdythrou^all kindsof to* tain. 

So far astheph^cal or experinrEhbl sdercesareconcer nec|, the 
P'elslanric A-abs had someknovuledgeof them With their keen 
sense of obBer^^orv theygdhered irfcr nation on animals like 
Ivses, camdsandstieepandontheincigenousplarlsof theirvaEfc 
cfesa-te. Sbmemacical useof these plarts was also known to thena 
The names iTcHionBd inthepr el slanric A-aiac liter Areof various 
lib nalaiidexb ifciorgai'sof thelmrBnandarimal bodes suggest 
trattheir knowledgeof aratamywasqLitefsr. The A- ate had some 
knowledge of a*oncrny and meteorology as well. They had some 
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irfo" nation on the fked Stars themov a ii ate of thepiandsand 
thepatlQ- ns of vuraVier. A nLrrteroF ar Is and crarfls such as horse 
IreBcingand camel rearingwarealsoinexislEnceamongtliem 

Inorda'tomokelhefa'a^sdertificvvcrkseBsilyuxla'^bncbble^ 
itwasnBCESsarytDundertaketheseledivetran^tionBoF these 
sderiific wcrks into ArsUc. firsUc, being a f lexlile and rich 
langLBg^ esalyproMdedsuFfiderttErrrinologyforthenewsdences. 
Theofaiecli vewas notjusttotr arEfatebUtrdiier to ixiid ifxxiwlat 

VUUbll dldcltBCL 

A nuniier of academes wareesb biished in many places in the 
Muslimwcrldtocarryoutthewa'kaF t-an^tion. CXiringtheriJe 
of the 'Abbasi KhiJafa^ (Caiphs), po-tiaJarly aHMansur and al- 
MatnLTV esdETEive activity was shown in the preperdtion and 
t'an^tion of sdertif ic wcrte. Scnf icarit wcrkwas acxxxrplidied 
bytheendof the lOHicerturyThelrarEtators belonged to cfffsrsifc 
eflmicandreli^ousgraLfE. Forinslanae^ NaitekhtwasoF Paraan 
orign. MtJianrrrad ibnlfcraliimalFarariwasan yVabi Hiroinilxi 
Idwiwasa NegtorianChrislianfroniHiraK 

TlieMuslimscieriislsacGeplBdthesdertificGonclusiansaF dhers 
subject to their experimerrial verification and also made new 
cbsa'vEtiorE and experimoHsthat lead to newcf soovaies. MiEim 
sderii^ used Ihepradicalapir each tosderfificproblemBvuith the 
abdractthou^ 

IN^uslimsdertisIs reoogized the ph^cal or qualilali veand the 
nathaTBtical or quanHlative aspeds of science. They nrode 
qiAitativeaswell asquartitativeslucfesoF runa-ous sderiific 
p-oblenrE. Forinsbnce, IbnKhurdadibEhd^fernrinBdtlielatitudes 
and kxi^tudes of various places intiieMuslimwcrld. Al-Biriri 
asoa'tainedthespedficgrajityof anunrioerof si Afalci ms. 

The experimerris in cherri^y |ii^cs and mecidne ware 
perfo'med inthe la bar dories and thoseinpathologyandsirgaryin 
thehospitals. C3bBer^«torieswe-e set 14) at various places in the 
MusJim world, suchasDorrBSOE, Ok^ndat^ ardlsishapirtopafcrm 
a^ononrical obser\^ons. 
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Arargemertef or thecissBctionof theoorp8esw6remadefarthe 
practical teachingof aatomy TheKhalerfahahMufasimsiyplieda 
Fhysidan with apes for this pur posei R-adical demonslrdions of 
su-gcalopa'aliarB for thesiuderiswe-egveninthe hospitals. 

Literacy had reached the hic^iest standard among the Muslim 
peopleduringtlielllh and 32lh oeriury CE. Thesderiificspiritaf 
tnatageisirdcatedbytheoptical wcrkof 9iliabal-Dinal-Qirrfi, 
ascholarof Islamic La wand judge of C^o(d. 1285 CE), v\Hch 
dealtwith fifty optical problems. 

Under Islamic r lie, sdehtisis notonlynnadeori^nalcoriribulions 
tosdencebutalsoappliedtharsdertificciscDveriesintBchnologcal 
imovsliorL They observed the star and pr GfBr ed star ma ps for 
ra vig^onal pur poses. I bn Ymus made use of pendulum far the 
mBBBU-ementof timei IbngnausedairtheriiuiidirstonrBBSfeair 
tarparskre. Pepar, carpaBS, girv giipowcb-, inargaric adds and 
al<ainebasesaresomeof thennstinrporlarttexanrplesof sderiific 
andtechnologcaldevelopmerisof MusJimsderttisIs, wrtchtrcxi^* 
aboutanuiprecederted reudutioninhunandvization. 

Muslim sdentisls nnade algeira a permanent branch of 
natharatics. Thewcrd ^algeira' isderivedfromitscM-ignal A-aUc 
root Jab*. Muslim autaiis l s also evolved plane and spherical 
trigonom^y and applied it to astronomy They also se|xrdted 
aA'ologylromaslrcxiomy becausea belitf intheirfluenceof ^brs 
onthefalBof huTanban^isheresyinlslam Asiro n oiTywasi'UB 
enveloped to the slage of apu'esdenceafto'itspuificationfrcm 
si43a'siTtious belidis. 

ThenuTB'ousA-abic" wcrdsandsdertifictErmscLrnehUybeing 
usedinEuropeBnlangjages(seeAppencix II for Hill li^ areliving 
monuTETisof MuslimcoriributionstonrDdemsdenceL lnadciti<x% 
thetargenurberof booksinthelibrariesof VtEia and Eu-cpev tie 
nruseums of naiy couribies, and the nnsques and palaces bult 
ceriuries ago also bear an ekx|uenttEstinrDny to this innportaht 
phenomenon of wcrldhislory 



Some exarrptes of wirds derived frcxn A- able are dpher and 
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ctiff-e(inEn^sharKlFraichrespeclivd^, daivedfromlheA-cfcic 
vmrd sifr (msaningenplyor nil), describingariLiTtervuriltenatllie 
ri^itoF aixilliernuTB-al Id increase its valueten limes; llievva'd 
aiioK in clwrricai tar ninoiogy used for Viatparliajlar substance 
vuhicligvesasaltwIienccxTtinedvuilhanadci isanrDcffiedftrmoF 
the firdac ward al<|ali; the French wcrd escacft-e and the Engi^ 
vuirdsqiAck-on for a section of armad fcrces, have been daived 
fa-mHie A-afaic wcrd^adsriyyah used in Hie same sense; and the 
vuir dacftrir al isderi vedfr omanrir ak- ahl andther ear emanyotha's 

in the process of frdridtiorv the names of alargenunfaer of 
l^^iu5limscl1cbrsl1a^Aealsoaltereci deoei^^ngreBda's ihtolhinldng 
tiattfieyorethenamesof nonf/tuslimEuropesns. Seme such names 
a-e AbiJ QasimalZiatiraM {fiUaucaa^, IN/feJianrrBd ibijafcir ibi 
Snanai-Batlari (Aibelinius) and Abu !Aii ibnSna (Auioerre). 

Itis qui teotauiousttTatHie spirit of incMrycreitad intiiel^/iusiimB 
and tiie scientific nrEUxxl of invesBgslion that they f o* miatad 
resulted in IheeMolution of moda-nsdencBL 
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Mathennati cs 

Number Zero 
Arabic Numbers 
Algorithms 

Algebta made into science 
Al-IChvuerizmi's vuorlc on Algebra 
S|jherical, Analytical & Plane Trigonometry 
Determining roots of c|uadratic equation 
Snev Cosinetables 
CiJjic equations 

VUbrk of Banu Musa on Geometry 

TheacHevemerls of Muslims in ttie field of nathoraticsare 
exk'emElyrara-leble. AregJarsludyoF fhissdencer ikeall other 
sdenoes, vuasbegunduringthetimeof Hieseoond Abbaa KhalerfaPv 
aH^tatBLw; in the second half of theSthoerlu'y CE. Diringthis 
period the wa-k on mafiarBtics wasexdiEi vdy aoconpished by 
Mu^ms. 

Somestinriiiuscamefroml ndianand Gh'edcwcrksthatwarelata' 
t'an^tad into Arabic. IXiringtlieSthceribJryAH /UlhcenbJryCE 
nearly all of tiieorignal and creifi\«ewa'kwas done by Muslims, 
ardevennonlv/lusimBvurctBalttieirmafiaTBticalwcrksinA-afcic. 
The Muslims used nurbErs including tiie zero for counting in 
oorib-astvuith writing tiie amounb in wo'ds or counting vuith the 
letters of the alphabet Thus they made arithmetic sinple and 
appicable to tiie probtems of e^y^Y ''^^ connection with 
oonrmerceandtracbL Thenurber zero holds gnat inrportance in 
arithmElic. V\Mhoutthezaro itis notpossibletD incf catethef igre 
iketens, lurt'ecfe, etc. 

The V\fest learned tiie use of nura'als from tiie Arabs, arel 
fia-tfcre called themthe Arabic nuna-als. Thecfffteion of the 
Arabic nLma-al in Christian Eur ope was vary slow TheChristian 
natlTaTBtidans eitiier used tiieold Roman nura'alsandtliea bacus, 
or used the Arabic nuna-als togElher with their old system It was 
only in tiie 12th centuryHiatanEr lear ring from tiie Muslims tiie 
V\fe^b- nsclxbrswarea bieto produoesomeiitEr^r eon tiie nurba- 
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s^larivuithautasluTrBand incorixrclinglhe ThissvEtemweE 
l^Bll^BC^ algorilhiTE (or algarisnr^ which was cfcrivBd by the Latin 
writers from al-Khwariznri (a na1i\«e of Khwarizm re^orO, a 
cf sBngusliecl Musi m ira'liaTBticiars, ctJt onorrEr and QBogrsflhs' 
oF tiie 9lh cerftjry CE wlx> flourished under the Klialerfah al- 
iv/bknuii His full namewas/Uxi 'fitd Allah MLriiamrad ibn MiEa al- 
Khwarizni (d. 850 CE). His irf iuence on matharatical thou^it 
eoceeded that of aiy other writer of fiat period. He wrote an 
encyclopedic wcrk dealing with arittimdic, geamdry rruac and 
a^onomy 

Algelra was made irto an exac± sdenoe by the Muslims. Al- 
Khwariznri named his bookdealingwiththissuljectasKilabalJalr 
waHv/fejqabalah (The Book of Restitution and Gonparison). The 
wcrdjabrmBBrErestitution. itislheadcingof somethinglDa^vai 
sumor nmJtiplying itsothat it beccmies equal to another value. The 
wvdniupbalahn«rB<xxTT3arisanandisappliedinGcinr|3aririg1wo 
sidesof aneciietionsuchas A46 = C. Thewo-daljabr (Algelr^ 
was orignaly used for sirrfile operdions, ike adcitions and 
mJGpicatiorv biitlateritewolvediriDanertiresubject inadcftiorv 
the Muslims fouided analytical geomelry as well as plane and 
spherical trigonnidi y 

Al-H^^ ibn YiAf , wliof hxvished bdweai 7B6CE and 833 ACE 
inBa^xbd wasthefrstlDfran^te Euclid's Elemerib irto A-akic. 
T his wcrk was b/uicetrar^ ted, frstundertheKhalerfahHarunal- 
Rasheed and second under his son al-Matrui 

Abu S^'id al-Darir aljufani (d. 845 CE), who was a Mu^m 
aGta'ammer and mati9TBtidarv wotea cf sooivseon geoiiidrical 

P''Obl9TB. 

By the end of thelOhcenlLi-y CE, thennrberof nafisTBtidarE 
increased inmerBely Abu Kanil, vJiowasoneof thecfstingiislied 
nathaTBtidans of thisperiodr pafectad al-Khwarizrri^swo'kon 
algefcra Heddernrined and congfruded both roots of q^d-dic 
ecfAtions. Hemadea spedal sludy of the peritagon and decagon 
withalgeb'aictratmerit meritionedthermJtipicationandcivision 
of algebraic quartities as well, resolved sysbems of ecf^tionsuptD 
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fiveuioioiArB. HiswirkwasslucfedandgreitiyuBizedbyal-KarMi 
andLeorerdoof Pisa. 

Abul-V\tfa^oariributiontDthedeMelopniaitof Mgonomelryis 
naro-leble. Hewasthefrstto showthegaierality of thesine 
Iheoremr^fivetD spherical triangles. Hegaiiea newmdhod of 
oorEta-uctingsinetables, andcalaJatedthevalueaf sin30BiDei^it 
dedmal piaoes. 

NowwecometDthematherrBticalwcrkof 'Umar ibnlbrahimal- 
Kliav/ani wliowasoneof thegratestMuslimmafiaTBtidaiisand 
a^oncxTErsof ther^ddeAges. V\/hileal-Khwariznri dealsoriywith 
qi^d-dics, al-Kha^amma6Uycfsousses the cubic equations. He 
nckesarara-lebleclasEificationof tieeqiatiarB, vJicharebased 
onthecomplexilyof theequatioi> iis. onthenuiterof ilff i mjl 
ter mswHch th^corriairL 

The'Banu Musa' or "Sons of Musa', wotea series of inrportarit 
origralslucfes. OnetitlewasdanebyMuharrTnadibnMus^ wHch 
dealtvalliliieittMMj-emErtof Ihespherej tri section of Iheangle, ard 
d^fcrnretionof tnio mean proportionals to fo* ma singled ^«sian 
bdween two ^ven quahtities. His ihbsrest was not linritBd to 
gaomdry heabowrotewtrks on celestial mac harks, theatonrv the 
orignof theEarthandanessayonthePloleniaicurivarsBL His 
Ir other Ahmad wrotea fiindamerlal wo'kon mscharics, whileal- 
Hasanwrotea study of thegeomdricalpropa-tiesof theellipseL Al- 
Hasan was pstiaps the most ^fted geui i idridan of his time. He 
t-andatBd the frstsix books of Euclid's Elements and leftthere^ 
irished because he was aisle to wcrk out the rerrairing 
P'opositions himself. 

Another nBtiaTBtidanand geogapher wasaHHasanaHN/brated^, 
v\iv>flourished until 1262CE. H evurote various wcrks on aslr cm xjiny 
wlichwas put to practical use in aslrononicai instrunertsand 
mdhods. Also, Abul-Abbas Ahmad ibnMuhanmad iln'Ulhmanal- 
Azd, avary poptfar Mjsimwritesauthored 74wcr Idhatdealtwith 
natianaticsandaslramTi^ Oneof Nsbooks, TaUiisamalalHisab 
(SLrrrrBryof Arithmdical Operdons) wasStudedfcratleasttwo 
ceriuies. It was hi^yadrired isy Ifcn Klialdurv and a French 
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t-arEtationaf itap|3eBredinia64CE. 



Ph>«i cs and Technology 

Forces Motion and Light 
The balance 

Al-Khurasani, the clock maker 

Hydraulic apparatus 

Elasticity of air 

H a n nTBiTi (steam i3eth) 

Magnetic Needle 

Guns and Cannons 

Science of Optics 

Research in spherical & parabolic mirrors 
Research inan^esoF incidence & reflection 

Musli m sderBsIs studied the functai i hi Lj I questions of liiyscs 
deeply For exarrple Ibn Sna made profound stucies of such 
phenomena asf 0*08^ n-Dlioi\ li^il; KebI; andvaouinnslDnameafeuu 
A gnratpro^iess was madeinlheordical and applied mecharics. 
Vatablewa'kwasdoneinlhefieldof macharicsonlhewheel, axte, 
lever piiley inclined planevuinckrill, v\^bwlieel, toothed wheel, ard 
other mecharicai dewioes. 

The ph^dst and astroranrcr al-Khazini wrote a book on 
macharics, hyd-oetaticsandphvsicsnamadKHabr/izanal-Hikmah 
(Book of IheBalanceof V\/isdanri which is the most r era' leble 
medewel WO" k on these subjects. It ^ves a theory of thefo'ceof 
fieatk-acUanaf 1heEar1h(graMi1^, aaxrcingtowHchlheinvarsai 
fa-ceiscfrededtowardsthecerlB-af theiaivorae. 

Inanother book on the balance al-Khazini stresses the need to 
rsvDvi^ asfar asposabiev the influences of bi|ju stj'evcfficitian 
duingwei^ng. \A/lienal-Kliazini*sotherstucfesarea3nadere4 lie 
seemstobeaprecLrsorof Galileo. 

Btfo'eal-Khazini, Uraral-KhavyamcidthegrralEStwcrkonthe 
babrKBL IbnSnaandal-Razi (dS24CE) coribibuledtothetheoryof 
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the balance. Al-Razi madeinvesBgslions on gnatflty by using the 
hyd-o^tic baiame, than called al-T/f zan al-Tabil (The Ph\Eicai 
Balance). 

Muhammad ibn 'All ibn RuSbm al-Khurasani was a famous 
conslrudDrof docte, and asa result he was called al-S^^ti (the 
dockmaka-)- Aiolher Muslim mechanic of the I3th century waB 
AbuMsa Ismail ibn Razzaz Badi al2^nmnaljarari. Hewrobea 
dsserbtion on the knowledge of the geomsirical macharkal 
cariri\«vetliatdealsmainlywith hyd'aiJcapixrdusikefoirteins. 
Thisinportantwo'kisinlerestingtromtiTetBchnical pointof vieiAf 
andrep'esa fe» II lebeSt A-abic wo-kona pplied macharics. Qaisariln 
AbuQasinr\ aiTBtliaTBtidanand ash-ononrer (d. 1251 CE) made 
BTfrcMemenlsonthewabwheds. SLchinrrcR^ad types of wEta-- 
whoEls are still seen on the Oronles and are among the glories of 
Harra. 

AbuNasr al-Farafai refutBdlheexistEnceof avacLun Hevurolea 
rara-leUeessayontheelastidtyof theair. Itisanorignai pieceof 

HESBBrcK 

The Muslims de^Aeloped the techniques of Isthing. They 
Gonstruded the hot steam bath called Hanrmam (from the A-afaic 
roothanrv) meaningtohea'Q. 

Muslims werethefrstto apply thediredi^«prGpa'ty of the 
nacyieBc needeindeter niningtheir cf redion whiletraiclingonthe 



TheMuslimB wereaisothefrstto inMertgLiisandcarnonsand use 
ecpkavsnalErial in them The pur pose of this inversion was to 
tnrowbiJIdsattheenemyfroma longdslance. TheChineseused 
socium nHr^e only Butthependrding power of expbEivesws 
cfsoovored and used only bytheMusims. Historiansgeia'alywrilB 
fiat the guns ware frst used in the war of Ck-essi. Butfromthe 
writingsof nrany Muslims, it is repealed that guns bad been used 



Inoneof thesewritingsthereisastorythatariJer named YaqJj 
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besiegad an fifrican tovun of Mecft-a in 32C5 CE, byattacldngihe 
vuqIIs with the help of souncing guns and machines. From evory 
nrachinetherecameoutanunrtB-Gf dwusrsoF bigslDnesandfre 
IbIs. 

Tliestatai'Ei^gven by I bn Khakkin in his History of Berters 
aisoproMestheuseof thegLreatthetinieof vuar. Hevurites: 

"AbuYusL# theSuHanof IN/broccnkiesiegBdthedtyof Sjibrasa 
inl273CE. lieinslalledlheinslruTErtsforbesie^nginfroiltof the 
dty-TheseinslruTiailsaxEislBdof Matinaan U-aAeandHandam 
vuilh which thebitsof rcnwerelhrouun. TheseUb woref iiied inthe 
box of i-iancbnr) and1heexplca^«esiceptbehindthemwe^esdon 
fre itseffedtwaspovua-fui." 

i^^ludims developed the sdence of optics. IbnaH-iaithamnBdea 
I liiifii'iobiecoirii'ilxrti on towards this sdenoBi 1 ndesd mods* nopUcs 
be^nwithhim HeshowedraTa' la ble progress in ex pa i mato i 
techriques. Henadertaba el i onsphaical and parabolic nir ttr sand 
cioplrics. He noticed that the rdbtion bdween the angles of 
inddenceandr^ledBondoesnotremaincongbrtt Hegak^eabdEr 
description of the eye and vision. He tried to explain binoaJar 
visiorv andgaAeaoarnactexpbnationof theapperentincreasein 
thesizeof thesmandthemoonnearthehorizorL IbiSramadea 
daepShjdyof li^it Heobservedthatif Ileitis en iUnd due to the 
ejectionof somesortof perticlesbytheluTinoussouraevthespead 
of li^itmustbefinitBL Al-Brui noGcedthatthespeedof Ileitis 
iiTi y e r BelygratertiTanthatof thesomL 



Astronomy 

Need for Astronomical Science 

Ttauel for Trade 

Find direction of Makkah 

Building Mosques 

Star Maps 

Astrolabes 

Building of ObservoCories 
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Celestial Motions 
Geodetic Measurements 
Vierificalion of Solar Year 
Astronomical I nslruments 

TheA-abstDokakeenirtberestinthesiudyof theheavais. They 
cfevelopedtMsirfcr est- because as the dwellers of the desert who 
uaualytraiAeledatni^Ttinconnectionwithtracfe, warandnrigr^on 
f'omoneplacetoanaliier, theyfouxlthecirectionof theirjoLrney 
with the help of theslars Thedearskyof thedesertga^thema 
chancBof mBl<ingpredseofaBer^«liorB.Thu5lha-ewassamelocaly 
acEf^edkmwIedgeof thefkedSbrsthemovHm fe of theplan^ 
and the changes of the wetha". After the ad\«ent of lslanr\ the 
MusSmBhadtodela-ninethetimecf thepr^ersandthecfredion 
of theKatah. For this Muslims who once flourished in tradeal 
OMerthewQ-ldof lairchedjihaci hadtotradonthelandandthe 
SBEL fiG an aid to tra«l, iSAigalion end meteorology^ a byproduct 
of lavigdiorv they needed slar maps. The necessity of suchmaps 
aisoresullBd intheir irterestinasiroiioiTy 

TheregJarsludyof aJ'oixiiny and iTa t lTaratics was begiiat 
&^xiad inthesecond half of theStticerriLryduringthetinreof the 
second Abbasi Khalerfah aH^/brBLr. The investigdions on 
aefc'o n oiTiyciortinued urtBltlTeend of theUlhcerlury Neerlyallof 
theori^nal and cretivewa'kwas done by Muslims. y>£b-ononny 
reBcheditshi^iestintiieI3ttiand]/nhcer«uies. Intiiel2tticer«u-y 
theChrisBansandJeASStartadthewa-kof t-arEtationfromA-afcic 
intoLatinand Helreu\f andbegantoconductregEerch inthis field. 
But until the end of the 13ih cerbiry CE, no nrathenratical and 
aet'onoiTical w<rk conparable to ttiat of the Muslims could be 
produced bytheChrisliarB or J eue. 

TheMudimasironamersalsoprepB'edtheslar nrapstopre9a'\«e 
the old asironoiTical knowledge and to usethemas aid totra/d 
lavigdonand meteorology fi^ararvEr I b-ahimibnHa bibal-F^ri 
was the fr St Muslim who consiructedasb-cbbes. Heconposeda 
poemon astrology andconpiledaZij (calendar) aocorcfngtothe 
A-abmdhod. Heaisowroteontheuseof aEft-dabesand onthe 
ar rrilar yspher e. 
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Duingthetimeof Khaietfah al-Matruitheiirportailtwcrkaf 
Validation of Ptolenny^ Almagest from Greek irilD firstic wsb 
cxirrpldHl Klialed=ahall^/btnun(78&S33CE) builtanobBer^^x-y 
inBa^xladinhisBaitall-likmah(Hou9eaf vmsdomi andanoHia'in 
the plains oF Tackrtr (Pabnya). In tiiese observdharies tiie 
fundamerrial elemerris of the Almagest like tiie inciretionoF the 
ecliptic, the lengtti of the solar yor, and tiie precession of the 
equnoxeswarevErif led. ObserwtionsontiieoelesBal motions wore 
car ried outand geoddicmeasiranerlswaremadeL 

MyeorigrBlarriinproMBdwo'kwasdoneintlieseooiidhalf of 
tiie 10th cehtajry Theelaixr^on of trigonomdry vuHch ws 
considered to isea iiranch of a^oncMTiyattiiat tinre, vuasalso 
corlinued. Gh-catatbaHion was paid to ttie construction of good 
a^ononrical insir umerte, espedallylDlliespherical asir cb bewNch 
vuBsnevJyirtb-oduaedatHiattimeL HanridifcnVMi andjabir ibnSnan 
vuarefamousmake-sof aEfe-dabs. 

I bn SnanTs full name was 'fitd Allah Muhanrmad ibn J abir ibn 
Sranal-Batlari (Albate^us, AlbatEriusinLatiri). Heisconadersd 
to be one of tiie gnatest astronomers of Islam He carried out 
a^onomical observ^ons of a widerargeand with raia-leble 
aacu-acyfcrabout41yeBrs (871-9 IS CE). Heddernrined many 
aEft-ononical ooeffidails, ikettie precession 5AS' a year and ttie 
incinationof tiieecliptic 23^35', with gratacciracy He noticed 
anincreaseof 16^47 inthelon^tudeof tiie sunts apogee si nee 
PtDleni^stim& 

TtiisledtDttiecfscovoryof the motion of Ihesoiar episodes and 
of slowvariation in ttie equation of timei Al-Hattani proved ttie 
possibility of tiie anniJar eclipses of tiie sun. Al-Batlani*s 
a^'oiioiiicalwcrkwcislr diiljtBdirttoLatinandStJanishintiiel2lh 
and 13th cerriuries respedivdy ItexBrted a gnat irf luenoeontiie 
Eu-opeanschdarsof ttier/iddeAgesandReiaissanaeL 
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Chemi stry 

Definition of Oiganic and I norganic Chemistry 

Sulfur Mercury theory of metals 

Calcination (extraction of metals ftxxnttieir ores) 

Reduction (chemicai trestment) 

DIscoueries of various adds Sirifiiric & N itric adds 

Preparation of Drugs 

Applied Cliemistry 

Paper 

CherriSb-ydealswiththecanpasitionandprcpa-tiesof sitebrcES 
andtfiechargesof conrpositiontiieyuxla'goL Ithasbeencf \«ded 
ihto Inorganic and Orgaric. Ttie oomeption of ttiis elusion in 
mxlemCliennistrycamefromal-Razi^sclasGificationof diaiicai 
substances irtonrinera^ veg^Ueand animal. 

Inorganic dierristry vuHch deals with ttie prepo'alion end 
p-opa-ties of tiie elemerris and ttieir oorrfxxinds, orignallyaroBB 
fi-omttiestudyof rrineralsandmdals. GrgariccherriSb-y vulich 
<l>-HlswithcdiboncoiT|30unds, cfeveloped ttv ou^i the invesfigdiui i 
of arirrol and plartproduds. 

A GreekpHkBoptier, Enpedocles, held ttie^ewtiat all ttiefoir 
elemerris, ar, veIbt, orth andfi-Q vuore tiie primal elemeniB, and 
ffiat the various subsbnoes were made by tiieir ihber rrixing. hie 
regarded them to becSstinctand unctergei Ue. AH stoUe considered 
these elements to be change ble, iis. one kind of natter coiJd be 
cterged irtoanotiier kind. 

Jabir ibn Ha\yan (Geber), agnrat Muslim Chemist of tiieSlh 
cerliryCE, mocifiedtiieArislDlEliandoctrineof tiief our eta i u t> , 
and presented the so called sulfur merai-y theory of mdals. 
Aooorcf ng to this ttieory metals diJIer essenially hecaiise of 
cfffarerit proportions of sulfur and rrerory in them. He also 
fo'nrLfetBdtiietiieoryof gaotogcfo" nation of m^^. Uriikehis 
Q'eek predecessors^ tiecfd notmerdyspeaJate, Ixitperfo'mBd 
ecptj ii I H fetD rmch oertainconclusions. Hereoogizedand^tad 
tlieirrportanceof ecpaimalbtioninCherristry Hecorrtinedttie 
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IhQcrdcal knovJedgeof the Greeks and thepradical knovviedgeof 
o-aflsmerv and madenalBvua-tiyad^enaes both inthelhearyand 
P'adiGeoF Chemslry 

Jafair^coriribulionlDChemslryisvarygnat. Hegauea sdertif ic 
descriplicncif twoprindpleoperdiorsaf Chemslry One of Ihem 
iscaldiialiorv vJich isenployad inUieexl-aclionaF niEtalsfrom 
their ores. The other is reduction that is ennployad innima-oiB 
chenricaltreitnrerls. IHeinprcMBdupontiiemEthodsoF &jeparsbat\ 
melting, dsHlatiorv sUiinrationand crvslaBzation. Thesearethe 
fuidamertal methods eirislo^^d in the puif ication of chenical 
sttebnoBS, a^MingtiiechenristtDstaxJytheir prcpa-tiesanduses, 
andtoprepo'etliem.TheprocessoF cisdllationisparticiJarlyused 
fortaldngexh-adsaF ptart: material 

The mostinportahtciscDVQry made ioyJaUr was theprefxr^on 
of siJfuicadd. TheinportameoF thiscfscoverycanbereeizedby 
thefadttiatinthisnrDdernagetlieextEhtoF tfieindusbial pro^^ess 
of aanrlryismosllyjudgedbytheamourttoF siriiuicaddusedin 
tiatcoiriry Widher inrportartaddprepo'ed isyhimwasritricadci 
vuHch heoUainad iiyciSdlinga nrixlu-eoF akimand ooppa* siJFelai 
Thenbycissoh^nganriTDriumchlorideirttothisadcl, heprepo'ed 
Bcijarega, vuHch iriikeadds, could cfssolvegold in it. 

JaUr classified chenrical SLtelances, on the basis of some 
cfslindivefei^e, irtobocf e5(gol4 siK/iar, andsoiJ5(merary 
sJRw, efcO tDmakethesbjdyof tharprcpa-Heseaaa-. 

I nthesanrBcerriu-yJ aUr^s vucrkwastu-ther advanced by al-R^ 
vuhovurolBmany chenical treitises, and described a nurfaer of 
charical indr urErte. Hea ppied hischerrical knovuledgef cr macf cai 
pirpcses, thuslayingthefcmbtionof Applied Cherrislry 

Abu Mansir cfsBngiished between socfun carbonate (nat- in) 
arElpabSEiuTKarbaiate(cpi). HehadsomeknovJedgeof a'serious 
OBodev ofsricoxidev artimonyandoHier substances. He knew the 
toxiccio^cal effects of copper and lead ootrpoiBids, thedepBa'bry 
virtueof cMckime, the conposition of plasta-of Rarisandits 
aj-gcalusBL 
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ThegratMusimsirgBorv Khalaf ibn 'Abbas alZ^hrvuiwrotea 
girat medical encydapeda, al-Taalf, vuHch corriains iribere^ng 
mdhodsof p^eparingcft-ugsbysiAiinrBtionandcfsiillatiorv butitg 
mostinportartpartisthesurgcal one. 

IbngrawrcteatrgitiseonmrEr ci l b ll MliJ i ouidedoneof therrain 
scu'cesof geologcal knowiedgQ andcliaiislry in VUfesia'nEf ope 
urlil the ReiaisEanoBL 

The Muslimcherrisbapplied their chenrical knowledgetoa large 
nurfaer of industrial arts. One of them is mertioned lierQ v\iich 
vmI enable the reader to estimate the extertt of their knovuledgeof 
Applied Cherrislry 

F^per is also framed in tiie pioneering wcrks of tiieMuslims. 
I^pa-wasinverted bytiieChinesewhopre|xred itfromtiiecocoon 
of thesikwcrm Some sped mens of Chinese pa pa* dates back to 
tfiesecondcerriury CE. ThefrStnmii#adLreoF thepaperoubide 
China occurred in S^nerqand in 757 CE. When Sbnm-qand wsb 
(apkred by the Muslims, then-Bni#adweof per spread ail ova* 
the Muslims Wr Id. Bytheend of the]2ihcerhjry tha'ewarefou' 
huxft'ed paper mills in Fas alone. In S^iain tiie main center oF 
nmifactuingoF |aperwas9iatiba wHchremaineda Muslimdty 
until 1239 CE. Corcb^wasthecerter of thepaper business in 
^jairL 

The MusSms developed this art They prepo-ed paper not only 
f-omsilk, butalsofromcotlEX% ra^andwood. InthenriddleoF the 
lOlh century the paper industry was irtroduced irto Sk9ain. In 
KhL*-asan pa per was madefrom linen. Joseph Karabaoek, inoneof 
Hswa-te, scptains the process of nrakingpaper in nrinuted^il, 
describing howthe pulp is prefxred to makesheds, vuBshedand 
deanedtherrv color eci poished and pasted. No textcrrrpar able to 
tHsinanyotha'langjageexistslramlhattimeL 

Thepreperdion of piipinvDh/esa large nurber of crrrpicated 
dienicai processes, wlich incf cates the lewd of acHe^onent in 
charistryr eached by Musims. 
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TheiTBnifadLreaf vuriGngpapa- inSk3ainisoneaf the most 
benrfidal Gonb-ibuliorE of MuslimiD Europe. V\Athoutpaper the 
scale on which poptfar education in Europe dewdopeci would not 
lavBbeenpassibleLThepreiB-clionaf papa-fromsilcwaiJdhavB 
beeninpossibleinEu-opeduetDtiieiacicof sikprodudiontiia-e 

The i^/lusiin15 method oF p-odudngpapa-fromcnllDncxMjIdoriy 
heusrful f or HieEurapearE. /Wer S|3ain1iieartof tapa'maldngwaE 
e^blislied in Italy (1268 CE). Franceovued its frdpa per mills to 
MusiimS^in. Fromtiiesecourtb-iestiieinduslryspreadtlirou^iaut 
Eircpe. 



Medi ci ne 

Translation of work from other languages 

Knowledge of Anatorrv 

Physiology 

Bacteriology 

Surgery 

Optical work 

Operation of Cataracts 

Structure of the Eyes 

Cesarean operation 

De^opmentoF i-iospitais 

Mobi le H ospitals 

Medical Schools 

Centuries brfa-ethead\Aent of I slam the Arabs had their ovjn 
systemof mecfdneinttiefcrmof haisardshriiswIichwasbBsed 
on Chaldean maJdneand ontiieir ownexpaTara QratkEMyCre^ 
mBddneatlradBdtlieir atbenlion. i-iarith ibn Kakbhwastliefrd 
to introduce Greek mBdidnetDtiieA-afaB. Khalid ibn Yazid ibn 
Mi/waiyah had some Gk-eek and Egyptian books trarEtated irfo 
A-afaic during tiie'Uma\yah period. Buttfiesdenoeof macfdne 
fkxirisliedduringtlietimeoF tiieAlslBads. 

Initially tfTeMusHms made aridiyai mils for tfietrardation of 
Q-eel^ I ncf arv Raraan and Chaldaean moJcal wcrks irto A-afaic, 
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andthusreoavadttieir ioiowledgeof mecfdnefromttiesenaliarB. 
Btf o'etliey acoepted at face value tiie irf a- nation tiiey exb-actecl 
theyconducbad resardi in various b-arches in madid ne to verify 
wiatttieygatia'edfromtliesetBxls. 

Inadcitiorv theyrraderranyvakablenewcfsaoveriesinmBcfcal 
ttieary and practical. By ooniiring ttieir cf soovaies, with the 
infer nation tfieyfiltoredfromolha- soircesttieyewolved aneHirdy 
newsystanof mecfdnB. 

TheA-afashadafairknowledgeaf aBtaTyasitisobwiousfrcm 
the names of the inter nal and exte-nal cr^nsof tliehuTBnand 
arimal bocfesfound intiielilErdj-eof prelslanric A-aUa. V\ihai 
tieybecameaociuairlad withtheGh'edcarB'lonicaldesaipliarB, #iey 
nrBdeinve5tig^on5ontiien% poiriBdoutrrBnya'iTrsintiiewa'kaf 
tlieirpredeaesBars» and mademanynewcfscDveriesintliis field. 

Inorder to verily tfie Greek analonrical ideas preueiingattiiat 
time^ Yiiwra ibi ivteawaih madecf ssedions of apes supplied Id 
Nmbytlieorder of ttieAbbasi Khaled=ah MulasimBillah. After 
thisvaification hecomposed his wcrkanaralDmy Thewo'ksof 
some Muslim physidans and slt gosns, ike Tashrih aU^VBLri by 
r^nsur ibn Muhanrmaci corilain illuslrdions of huran orgars, 
vJichare not found in ttieGk-eekwo'te. These ilustralioiis also 
trow li^itonttie Muslims^ practical knovJedgeof aTatotny 

ThewcrkoF ttie Muslim physidans in ttiefieki of iJiysialogM b 
quite vaiLBble. For instance, Ibn Nails al-Qarshi of Darrascus 
0< plained the theory of the rrinor droifetion of blood three 
oeribriesbefo-eVUiiamHarvey vJx>iscrecflBdwithtHscfsoovary 
Also, alAarshi suggested tiiat food is fiiel for the mairiberancB of 
tiiebodysheat Abu'l-Faraj heldtiiattlierearecanalsintlienervBS 
frou^ wHchserEationsand movEmertaretrai bi i itlfciL 

Thecorib-ibulionsof MuslimBintiiefieldaf badEriologyareqiite 
rskAolutionary Accorcfngto Browne, MusHms wereftillyawareof 
thetheoryof gornv. Ibn Sna was thefrstto statethat bodily 
sardionsareoorfaiiimlBd by foul fo-a^i earthly bodies befcre 
gdiingttieirfection. IbnKhuatimahof tiie]4lhceriturySbtedtliat 
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manissL*- ramtecl byninutebocfesthatertEr thehurm bodyand 



Some Musi iTE also gajenewsuggesticTEregarcfng the trGStrrie^ 
oF listtwub. Abti-Hasary Ihephyadanof AJudalOaulahirib-ocLiCEd 
Iheproujbbcf Heecingasalratii'Ei'tof CB'ekral liam' ilacjEwhich 
is often dueto blood presBU'e 

Al-Razi suggesbBcl nourishing food for Ihelreitmentof generd 
vueoioiesB. TheMusiimphysidarEwerethefrstlDUselheslDnrBch 
tube for the ps^o* manoe of gastric lavoge in the case of gas 
poisoning. They ware fullyavuare of the prindples of opottierapy 
cerduiesbd'creBrouuneSaquarci vuhoisascribedtociscoveringthis 
method of 'trcatmsrit 

S^d ibn Bishr ibn yUxkissuggeslBci li^rtfoods and cold produdng 
macfdnesforthetreitmaltof generalpardvsisandfadalparalvss. 
ibnal-V\/tfidgaMeerrphasisLfxinthetreitmehtof cisease5throi#i 
food cordrol. They cf scowed thetreitmentf or epiderric jamf ce 
and suggested a r eascrB bte quantity of opium as a trratment of 
rraria. For epistaxis they suggested the poiving of cold weter on 

■ , |._,u 

meneacL 

1 nthesdenoeof sj'garyllis'ews'ealsoniBnyadvQiiQmubiTBde 
by Muslims. TheyiriroduoedthecaulErizingagerrisinsurgary They 
vuere the f rst to apply the mdhod of cxxiling to slop the 
hartrihag^ andsUkrewoundsvuHh silkenthreBcfe. 

Itcamotgoumolicedthatoneof themostfamousanderrineht 
figj'e in Islamic mecf cal field was I In Sna, known in the V\festas 
Avicerma (9SL-WI37CE). Itissadthatforathousandyorshehas 
r^insd his ori^nal renown as one of thegratEStthinko'sarcl 
mecicalschcbrsinhisksry HismostinrporlartmBcicalwcrlGarethe 
Qanui(Canari) andatreatiseonGarcfacck-i^. 

lntheIUhcehbjrylbnZuhrga/eaconrf9ldedescriplionof the 
cpa-clionaf fracheaton^ v\iichwas notmertioned by theGred<s. 
Abdul-Qasim al-Zahra/ui inverted many SLr^cal insb-umerris 
ilusirdBd in his book alTaaif . In the same book he described the 
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meUxxisof cpa-slions for various cfseases. VUhile describing the 
cpa'dons of theskull and its parte, the iAJstimsLrgaans madea 
mention of cpa-dionsof theuviia and nasal cavity. Theyalsoused 
methods of tonsillectDmyandparaoertesisof theearcfe-un 

The Muslim opiidans cfd vaLeble and oricpnal wcrk in the 
t-atmertof evecfseasesandsirgary Wbnycf fiesu-gcal prindples 
fcrnnfetBd by Muslims are still utilized today The mdhod of 
cpa-^onof rateradswasf rstdescribed by them They knewlhat 
QteracbworeduetDtheincapadlyof Iheeyelers. IbnaHHaitham 
described the strucfcre of the eye and gat^ereMokiliorBry ideas 
regarcingthemecharisnaf sic^it and describing various types of 
lenses. 

Theartof rridwifarywashi^ydex^oped by MuslimB. Abul- 
Qosimal-^hraM im^nlBd the method of Q-aricolsyforthedelivary 
of dead felus and applied it himself. A book ertitled Al-Mhar al- 
Bacpyyah intheUnivarsityaf Edinbu*^ corlains cwi ilustralion 
stiowinganA-abphyGidanperfcrningGesareBnapa-slion. 

CXiringthetimeof Banu Urra^yahriJe^ the Muslims dex^eloped 
theinstitutionof hospibls. Duringthetimeof IheAbbasi Khalerfdi 
Harun al-RadTeed a Ixaspi t al was built in Ba^xfact v\Hchwastlie 
frstinthehistoryof thisdty. Many new iTosjiit a ls war eestabislied 
drrtlyatevfarcb. Sbmeof themhadthdrowngardensinwhichlhe 
maJdnal plarris wereculti\^Bd. The large hospitals had mecical 
schools attached to them Besides such hospital ther ewarea large 
ruTfaerof moUlehospitalsintheMusimwa-ld. 

TheMuhBi I il mh| lilrtisser^^d asmoddsf or tlTelTObpildbebldtfei led 
indffarertpartsof Etroper pa'tiaJarly in Italy and FranoedLring 
thel/Wicerriuryduetotheirf luenceof IheQ'LEacks.TheCk'icada's 
wBreinspired bythemagif icertlxaspiialsof theSdjuqrulerNural- 
Din in Damascus and thoseof theManiiJcSkJtanal-NtansLr Qalalai 
inCaira 



34 u Science and Islam 



Botany and Agriculture 

Names of Plants 

Method of Plantation 

1 rrigation & Agricultural Methods 

Simple drugs 

Tha-ewasagratscardlyar vuElerarclveg^lioninlhedeserlsaF 
firstisL Thepeopleli^^nglherenBBdedplanlBlDfeadlheirarinrBls. 
They warda-ed in search of veg^tiorv andwehtwha'CMerliiey 
could find it This grsat inportanoe of plaris resiAad in ttieir 
beaaninganinpartahttopicof A-afcic liter sbj-e 

Thesludyaf plarlswaschirflyrtBdefroiTiiiiBclcal andagioJfcrd 
pointof ^^ewTl1e A'absalrsdy knewaboutthemadical useof 
some herb and shriis. When Muslims came in corriactvuilh other 
pecjple, 1heylDokiriErestnotot<yinliTerBtTiesandusesof piarts, 
butliieyalso became ihbereslBd inliieir culdv^on. They sou^rttD 
mlerSbnd rrate-sr^tingto a^aJlu-esuch as liie mdhods of 
plarfation and ferHEzatiorv the siilable times for sovuing and 
ha-vesbng, and the natJ-e of ttie soil. They made correct 
oteerv^ ore on sexual cfHiarencEsbehA/em such plarte as pa kTsand 
harp. Theplartewarecbsaf ied irtotlxjsewhichgneuvfromcuilings 
andtixgewMchgrowifromseeds. 

TheMuslims^ knovuledgeoF applied botanyanda^aJkrecan be 
esfirratBdbfyreacf ngttieaooouilsof gardssando'opsci^vElBdin 
cfffarehtparlsof UieMuslimwo'ld, pErtioiarlyllxiseinStsain. At 
onetime Muslim Sksainwasp'OMertaal intiiis reaped: TheArafas 
irIroduoBdirrigdionarriagiciJIij'aliiiJiiod&tliatti-ai-EfcrmBdthe 
re^on into a garderL CoHorv rioe^ sugarcane, dtfjur ag£, o'arges, 
lemons and pomeg^ratss ware some of the plarris and fr Lite 
Irou^it from outside and cultivded in S^iain. Tlrou^xxit Hie 
cxxm Ji ies the ELVopeans bocameavNare of theo^vElionof iisiiy 
plarte which tiiey did not know beFo-e The famous gardens of 
Paras^ Stsainand Morocco, withwelpiamadarrargemerrisoF t-ees, 
drubs and flovuars» with ttieir filled floors^ their riviJefts and 
fourlainsoF winter biiltwithanaeSttidiclaShe, e^bisMixilwrrpny 
bdweenarchitedu-eand veg^tiorv fvouus li^iton ttieir iribere^ 
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ina^iodu-Q garderringand loveforf lowers 

RecaiisetheA-atEdid notknowmuhaixxittheartof a^oJkre^ 
'lieylu'nedtDwardsoitierpeoplesinciucfngttieRonwB, Nalnhdms 
ardParsiarEforlearringit AfUat' Itie y aafJredttiisknowieclgQ fiey 
appied it 

lnthe8lhand9lhcailuriesthelandof b-aqhadapopifetionof 
30 million. Ei^ily percent of thepopiialion warefarma'a Tlwe 
waremodernirrigdions^iEmsfromthe'ngrisandEifslir^s. The 
Mio-ai (land tax) i^xn ir rigalBd land was 5%varsus TEP/ofar land 
not mecharicaly irrigdbad (ttieretv encmra^ng a^aJtu-al 
mMBsimeht). TherdiooF yiekHDseedfcrwtratinttieMuslimwa'ld 
was lO to 1 conpared to 25 to 1 in Europe at the time of 
QiBrtaragTe. 

As far as plaris themselves are conoerneci tia-e were many 
lexico^^plia's^ geo^^aptia'^ t-ak^elers and ph^danswlio wrote 
alxxitthem One of themwasAlxi S^ld Aixi aHVblik ibnQuraibal- 
Asrm'i. Hewasarefiveof E^at\ andcameloBa^idaddiringthe 
timeof hterunal-Rasheed Asma'i wasborn in739CE anddied in 
831 CE. hleistheaulhoroF anurrteroF wcrksonciffarehtsuljeds. 
OneoF them is on plarris and trees. Intheprtfaoeof thisbcxikthe 
aUHxr provided a geia-al cf scussion on plaris. Rrst tie meriions 
^^rious types oF soils liaving diffarehtconcitions regardngttieir 
stabilities for culli\^on and vegdbtion. Tlien be meriions ttie 
t-ees, g^nganaooouhtof ttieir various stages of cfen^lopmeri: 
ysflerwards lieclasEif ies ttie plaris, gvingexanrplesaF fflchclasB. 
Hnally tiedescriiiesthaseplaristhatgtowinplainsanddeserb. hie 
meriions a total oF 230plarisinNsl300k. 

Al-Biruni also madeolEerv^ons on plaris. hledscovsredltiat 
flowBrsha^«e3y 4, 6or ISp^ls, andne\^7or9L 

One of the most irrportant Muslim botanists was Abii-NbnBLM" 
Rashid al-Din Aixil-Fadi ibn Ali al-SUri. hlewasagnratauitiority 
ansirrf3lecfe-i9,ttievarielyaf fiar names, fiarprcpa-tiesard uses. 



Anoitier botanist was Aixi Mutiamrad Aixi Allah ifcn Atimad al- 
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Malicp al-Mabati, knovun as I In al-Bairar. He was raiovun far 
identifying the plaris byname, spedes and the places wha-ethey 
groM Helraxeied to Roman lands (^teia Mnor) and someollier 
ta lil m ies and obsa-vad the plants in the places wha-ethey greuu 
Ibnal-BairaristheaulhoraF nmywcrlsonsinfjlecfe-ugsandalha' 
subjeds. One oF thenrv Kibb alj ani f i Adwiyyah aH^^iufracfaK e 
nrBirly based onthewcrks of his Gk-eek and Muslim predeoessar^ 
butaiso GoriairE his personal obBer\^ons madein ciffarehtlands. 
Hegajeina^Dhabdcalorcb^, thePoraaii Latinand Berber namesoF 
thesinrfslech'ugsandalsocleBredthecorrfusion inthenames. He 
also mertioned their pr opa'tiesand uses. 



Geography 

Reason for studying Geography 
V^stnessof the Stale 
Player direction 
HajJ 

E arth is round 
Nawal Science 
Dtauuing of vuorld map 

The Muslims had to trat«l to cf start lands across plains cities, 
desa-fe, mcurbins, livors and seas dLiingtrada^ nriEbryexpaftion 
andtheackririslrdionof theirvadSbtei V\Mhinoneliuncfe'edya's 
alto' Hieadvertof lslan> thdrstataslretchedfromA-afciatolncfa 
intheEasi; andlN/iaroccoandSkiainintheVNJtet IntheKJtticehbjry 
theldarricSateoonrprisedtheta tiititiesof flrslaa, Egyptvuiththe 
eriirelMorfia-n coast of Wrica, near ly the whole of Spairv the 
islands of Sdly Q'eaae, some Italian tovwis, ^ri^ South East of 
theC^ucasus, Mesopoianria inducing lrac| thewholeof Mcxiern 
Par9^ fif^nsari^tain, Traresoxari^ and lovuer toritoriesof Indus. 
Travels in these vast lands and their acferinislrclion neaessilatBd the 
aQQuni^tion of irfo'* nation on them 

The science of gas^^iJiy is somewAat rdated to astronoiTy 
Tha'd'o-e^ theStaxlyof geo^^iiiywasalsonrDli^^bad bythesame 
inoertf veasadronomy lAiichwasthenBadford^toTrirationof the 
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cfe'edionof theKabahfortheoriertationof the mosciue and for 
tj-rringfacBStowardsitduringthetimeof p^^or. 

AnoHier gratf acto ' ti a tmoBvetedthesludyof gao^'aiiiywastie 
amualHajj- BtftreleavingforHaij, thepHgrimsgeneralycolleclBd 
irfcr nation on the to liluieswhichbyonthew^tor^bkkah. To 
p^oMde such irfirnatian many itineraries were from cfffarert 
CDurtbiestolN/bkkahwerediown Intheearlycbys, theirfcrnation 
on various lands and Hs people was sifiplied mairiy by thetrada" 
andtrajders Inadcitiorv Muslimtrada-swerevaryacliveinthose 
cfa^B. TheyreachedasfarasOiir^ Rlbei^ zarjibarandtlTesoulhern 
tip of yVrica. 

AlargenuTfaerof booksongeo^aiJiywareproducedbyMusim 
gao^^aphers and trsudars which ware widely siucied. The 
t-ardations of these books were made into many European 
bn^gesandforcertwestheEi^opearBacqiiredtheknoiNledgeaf 
thewcr Id throu^ these books. Until nrodem times they depended 
for their knowledge of Africa on the wcrks of Hasan alA/\fe^sri 
(LeoyWncanos) whovuroleanacoouhtof histrajelstotheendof 
thel6lhcailu-y 

Thedevelopmentof lavaltechnologywaslaircheddu'ingthe 
time of the seooixl Khaleefah 'Umar ibn al-Khattab^ vJien the 
MusimsSbrtBd to buildthena^y. Thisnavysailedfr omtheports in 
S^aand Egypt Mi^vuyah^tioneditintiieseaac|acerttoCVpriE 
until this r egon was o p e n e d to I slamin 28 AH/ 649 CE . Duingthe 
timeof thethird Khalerfah 'Uthman ibn 'Affarv thelslanric na^y 
drfeted the Rorran navy which was under the command of the 
erpa'orGGnslariiine^ sonof Ha'aciiB, inthefamousbatlleof UHm 
asSawari (theMolherof Masts) in34 AH/654 CE. 

Amongthewell knovunackriralsof thelslanric navy woreWJullah 
ilnAbualSartv vJioledttiebattleof Uhmasfibweri, andyVvrad 
ibn Deenar ibn 'Abdullah who defrated the Roman navy in 232 
AH/856 CE, drthetinreof theAbbasid KhalerfahaH^lulavu^ddL 

TheMuslinrEopenGduptlielandroutestolndia, China, t^bbyaa, 
andTlmbiidL^ theerrfxiriumof Geriral yVricantracfe^ andserittheir 
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caratyans to ihe rich lands beyond the Sahara long Ixf ere the 
RcrtLigjGserfflched C^pe Varcfe. They cortr died the sea roubesto 
Incf^ and Ihe Emosiadsfouidedalonglhe Easier ncoastoF ttncdk 
a line of t-acfing aaloriesfromtheSUdan Coast and Soasira to 
MorrtssEa, Mozantique, Z^reibBr and Madagascar. 

Tlieseuerih Abbasi KhaleEfahai-l^/latnuntooka keenirierestin 
gao9S|±iy IHeappoirtbadseNAerriysclxdarstoch-aA/alargenQpoF 
liiewcrid. Oneof theseschdar^ IbnMusaal-Khwarizrri, conrpiied 
agsog^pHcal wcr kcalied Rasmall>/b'mu- ninalSlad ( Descripiion 
of Ihelrtiabitad Lands) wNchaxtainstheresiJtsaf IheresBBrchof 
liiese scholars Hemadeirrprowjiibi fe on Ptptemy^ geo^'aphkal 
vuD'K ixAh intiielE>ctandin1iiennapB. l-lefoliovued Ptolemy ingving 
the latitudes and lon^tudes of ^oiousplaces. Healsogai/etlie 
gaocf sfjliiccil |xifai liars of ttieplaaeswHchorignatBdaAerttieriseof 
Islam 

The narrative of a Muslim merctiart l^Bll^Bd Sulaiman who 
uxia-lDoktra«lsto China and to nrany coast lands of thelndan 
OcEanappeared in851CE. Itisthefrstdescriplionof theselands 
IntheA-aUc language Itthrouus li^it on tfiecorrrnerdal rations 
bdweenHieChineseand Mudimsduringthefrsthalf of thelCXh 
cerlu-y CE. 

Anollier geo^^pha-, boiari^ texirog^pher and historian iraTBd 
'Abd Allah ibn 'Abd al-Aziz al-Bikri vurotevaLable books on many 
sutjeds. The kings of the S^Darish territories used to send their 
bookstooneamlher as ^fts. Oneof thesebooks is a geographical 
vucrkcalled KHaball^^tealikwal r^brralik; vuritlEnbyal-Bikri. Itisin 
thefcrmof an idna'ary and cortains historical and eflinog^pHc 
irfcr nation. Inadcftiorv healsooonposedagepy^alicalcictionary 
nsirlyof A-aUa. 

Oneof thetra^da'sandgeoc y q i ia'sof thesameperiodwasAbu 
'Abd Allah ibn 'Abd al-Raheen aKiaharrati, vuho was born in 
Ghanada inlOBOCE. Hetra^led from Sk)ain to Egypt via S^ria 
and Sdly Hewertto Ba^vlaci Abhor and Jibal Sakhsin onthe 
tfppar Volga He also traveled to Bulgaria B^digrd and Huigary 
Heistheauthorof nmnygeo^^phicalwa'te. Hisdescriptionsof the 
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firagicowfriesarelargdya naxlo t e L Oneof Nswcrksiseriitled 
Tiif ^al-Albabwa ISU<hbBtal-Aiaibt vuHchprowidesa description 
of thewcrld and its inhabitarris, laW'al phenomena of ^«iou5 
oomlries and strargegeo^'aphicod cities. 

Another illustrious scholar of thisageandthegreitestgeD^apha' 
of the Nfdde Ages was Abu 'Abd AlahMLiiamradikriMLiianTrad 
ibn 'Abd Allah, usi^y called al-9iarid aHch-isi. He was also a 
historiarv botanist; t-a^ela', literary scholar and a pod: Hews 
ir ou^it 143 at Cor cb^» wha-e he r ecei ^«i his education. Then he 
irda-took long jou-reys in the Mecfter raneanregon urlil last he 
reached Sdly 

Al-ldrisi begantoconpilehismonumerial wcrkonthewa-U 
gaDcpTB|iiy entitled Kilabal-Ruui which was completBd in 1154 CE. 
ItisthenmstconnpreherBvewcrkever written on meciex^ history 
and geograiiiy It is ttie best Arabic wcrk on the description of 
Eu-ope. The later Muslim geog^pha's daived irfcrnation on 
Eiropelromthis celeir ^d wcr k 

AMuslimgeog^pherof the 13th cerbry was Abul-Hasan 'Ali 
ibnMusaibnMuhanrrrBdal-l^^^iribi. Hewasalsoa historiananda 
poA Hetra^eled exbia vdy and \«sitBd Egypt; ^riaandlraci He 
wastheguestof Hiiagull. lnl251CEckainghisstayinBa^idad 
Ali ibn Musa visited 36 librariesinthatdty. He had the knowledge 
of the mouth of the river Senegal He ga^e an account of the 
nortia-n countries of Eu-opewha-ewhitebearsarefouid. He 
mertionedthatlcelandiscalledlheislandof wliitefaloansandthat 
thetr uef atoonsaref cxind in Demnar k 



The Present Situation and Regai ni ng tine 
leaderslnip in Science and Teclnnology 

TheMuslimwcrldlDciayisclwadbizedwithfaiLrQ dsLrityand 
^g^tion in sdence and technology Despite the fact that the 
Musims have enormous wealth, fiey still lag behind in industrial 
cbvelopmehb Thissadsbteof ^farsisnottheresultof following 
Islam Rdha", itisa cf rectresultof NOT following Islam The 
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cimblilu Bons, bus, ardw^of IHrldngwhichpreuail inlheMusim 
v\a'ldfexlayBreclerivedfroiTisaciJarorigrE. TheyhaverolhinglDcIo 
vuHh ldamwla1soe\«', biitareeslabKshecl ifxxinnarHinade ideas 
and ooraefjls. 

V\/hen Islam pre/ailed as a of lifev vuilh lis ovun political, 
eoonomc, soda^ alKa1ioiialandjucfdalsySberr\ Musims and non- 
Muslims in the Islamic Sbte enjoyad peace and security. The 
ckvelopmertoF sdenDewassbmLfeted bytheQur'an itself andthe 
Muslimsrapidy became the leaders in the field of sdenceand 
tBchralogy 

Thedeclineof sdenceandtBchnologyintheMuslimwo'ldcame 
about as a result of oonplaoaicy in the understancf ng and 
irrplemertation of Islam Staxlyand underslarEf ngof /Srabicws 
alovuedtDdeclinev ijUhadwaEabandonadandthedoorswareopenad 
forthenisaonary aArall and poiUcal in\asiorBof theWfest These 
fadtarsdfedivelysealedthef^af thelslanicSbtBHself, ardbythe 
tj-nof the20ihcertbjryCE,thelslarric9atewasnotina position 
to keep itself irladagain^ttheEuropeanorElau^it 

Theexisdngsbg^tionintliedeNielopmaltaf sderceistiierd^cre 
^IributBdtDthecorrplacencyof aclieringtoldamasaw^of ifev 
i£L tottieideologyar Islam Nonationcanpro^esB, sderiificalyor 
oihen/uise, if itdoes rotadoptan ideology andtheMusimBareno 
eoepliontD this ridei The VUtethasadcptadC^pitaismand process 
has been achieved in manyareas of Kfe as a result The East was 
fo-ced Id adoptCormriLrismand italsoacHevBda certainamoirtof 
rmterial progress, espedaly in sdenceand tBchnology 

The oriyw^ in which Musfims can asstmetiie leader siiip once 
again in tiie field of sdence and technology is throu^ tiie 
conrprelierEiveaclierencetD Islam as an ideology ie. complde 
adofjlioiiof ttielsianico'eedandinfjleniertationcf althes^lBTE 
of Islam THsleadershipinsdenceandtBchnolog/isrecMi'QdfrGm 
tiieMuslimsinordertocarrythepu'emesEageof I stem to the wcr Id, 
vulich camot be aoaxrplished except by striving to prepo-etlie 
Muslims with wtetcan resistttiemataial feces of ttiosewho 
opposethecall of Idam 
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Theappicationof Islamwil prouideanenvr om i alli iatwill be 
wycondudveforregsrchanddeNielopnrEnt R'opa'resaLrceswill 
be allocated to col legs, uiwsrtiesand resBHrch cerrire. SbMng 
tBchrical pr oblemG, iirpr owing tendency cf industrial processes, 
fincfng cures for dseases and eriiandng material lifeas nuchas 
pcsablewill be amongst the objectives in the policy of the Sate. 
IdeasfcrnadirlDpracficalappicatiorBtDinprcMethelivBSOf people 
will beencouraged. In fad; induslriaization(balh li^rtand l1ea^y 
induSbies) will bethepriorityof thelslanricSateandthereisnota 
^edof doiUthat in a short spell of timethelslannic Sate will 
onoeagainleadthewa-ld in sdenoe and technology and it will 
become the beacon of attraction for study of IrfcrrrBtion 
Technology Meddne, ISbtj-al Sdences, Sk>ace and Gendic 
Techrdogy aswellasinlifeisaffa-sandinadd-essingtheneedsof 
huTBrity. 



Conclusi on 

AnyobjediveobBerver win noticethatsdencestag^ted i«xter the 
Chrisiian Chwdi in Europe It was inposable to implement 
Oirislianity upon soddy because it is not a ddailed and 
corrTlreherB^«soddal w^of life like Islam Howewor, sdence 
bloomed under Island and the Muslim wo-ld erjoyad its golden 
period when Europewassteped intheDark Age. Islarr) isthe 
compldB code of life from the O'etor that obigdes humn 
p^o^tess based i^xn thou^ii; by which man is cislingLastied far 
abovethe level of arimais. 

Very little is repealed in the V\festaboutttie glorious Nsfeory of 
Islam If theeducational systems of the \Afestbe^ntDcisclase 
irfoTiationaboutthesdehtificandtBchnologcalreiAolutionsof the 
Musi rrsard a bout how islarn looked after the affBTS of huTaily, 
the long stancf ng dogratiatGa pitaisnhas ps* pdAted among its 
peoplethatreli^onhasnoappicability inthewo-kiy lifewoukJ be 
subjecbad to doubt as people woiJd tu- n to I slam with a fr e^ new 
pa'spedBve 

Reoplefromcf ffarehtnatiorEandcullureswaremoukled bylslam 
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irloasodelyinwHchlhelifQlxiiar, ardpropa-tyof etMrydliza^ 
MusHmand noivMusliiTV vuBSSGCLreR^lliErmDrQ Isiambrdcelhe 
dnetMescf igxr anoethat had engulfed huTBrrly arcJ pr GMded a 
^sleminwtich MusimBand nofvMusliiTB excElle4 among oBTa* 
in SQEncBarid tBclmoiogy 
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Notes and References 

^ Religon - The w«rd rdigon been used in the V\fest to denote manf^ 
rdalianEhipvuithNsCk-eilar. It marifesls itself inlheriluals, p-adioesandnarnB 
tatdealvuith spiritual aspectof nH> and notthetEnporalaff^Si Hovububt, Idam 
isnatsinrf)lyareligar\ aRhau^ithasriJesfar rihelsandwa-stipB, butitisa 
aanfx-eha«i'\«w^af lifewith a syslonfar pdHics, econonics, sodal rdatians, 
fcreigiandniEtaryaffarsandsoan. Islamisanideology 

^ AH - AflEr Hijrah(r/igi^crO. Idarriccalencbr slarlslromlhelimewhai 
R-ophetNUiamTBd ^ nignslBdlramMakkahtoMacfnahtoeslabiishlhefrst 
lslamc9a1eLThisstatelaslBdirtil1heendaf the'Uthmani (OUoman) riJein]9B4 
CE. 

^ Capitalism- A w^of EfelhatresiitsfrarrTthed^lachmertaf rdiganfrcrrTthe 
neligonisoorfinedtoincfvidiAlwa-shipsandrilualsandlhestateisriri 
aaoorcf ngtonamTBdelavB. MarteEba-lies, namdy freedom of adiorv freedom of 
beE^, freedomof speech andfreedomof awB-shipaf apitel baximethegLicf ng 
prindplesin allaspectsof maifs life These prindplesfcrm the new V-eliganf. 
9 noelhe freedom of ovuna-shipof epital islhemostpronninentaf ihefou- 
Eba-lies, this ideology hastaken Hs namefr am it i jei pitaEsm 

Islarric Sate - Khilafah in firsUc, C^phate in EngEsh. TheSbtBthatws 
estabished by FVophetMLiTainrBd te in622CE inlhedlyof MacEnaK Inlhis 
3a te, Islarric Lawwasthesi^DraTElawaf the land. All matte-sr^tBd to f cracyi 
poEcy poEtics, eoanorrKS, edEatiarv sodal r^tiarsardjucfdarywarebasedanlhe 
sou-oesof Islarrv theQur'anand theSUnrah (exarrpieof R-ophetMiiTarrmad 
^v\d)-ThelslarricSbtBCDn5titulBd North Africa, r/fddeEasI; [»-tsof thelndan 
siixondnenl; 1heBafl<arB, £t>ainarKl1fisfa'i'^90UihernSovidrepii)Ec5. Inthe 
ruii4> to lis cEsmanierr«rfc by Britain and France in ]9a4» it was labeled as the 
OUorranSbte. ThelslarricSbtelherefa-eexisledfar lacxZyea-s 

Tha-eis no distinction or sepa-^onbelweenreliganand slated neither isthere 
aclaical sir ucfcreor authority. The Islarric Sbte is nota cEvineor a holystatei 
The Islarric slate is rcither a r eligou^thBocr^c slated m* a spiritual authority 
esia billed to ha vettie si deaf thespiritoutwei^thesideof natta". 

ThelsfeHTicSbteiseslablishedlDriJeandgoMarnlheaffa-sof thepooplebased 
upon one irtelleclual and ideologcal creed from which the ^sterns of Efeare 
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daivaci vuhicharei mi te n B tecl arKie>eoutedbylheaaleL 

^KIialed=ah-Caiiph,Heaclaf IhelsJanricSate. KhaleEfahislheaertralaulhorily 
of IheMMSiiitB, vulx>isoorlraclBdlyMusiiitB*oinpl c iii 3 < L lsiarric lav«s(inall 
aspBdsof Iheir ives) onlhem, Urfa-UrBtelvatlhelimelhisbookwasvurilla^ no 
such aulharily exists intheMuslimvua-ld. 

^ J i had - Ewynalian hasa fcragi poicyttirau^ which itcar ries its ideology to 
l i i e al i ici nations. Thefcr eic^ pdicydepends on two eka ■ u lis; cf pianrBcyandfcrc& 
VUhendpiormcyfailsusingfcrcBljBooiTES inevitable, hbvingthis in nind, tiie 
IsianicSbtehasspedficrespansibiEtiestocarryitsagaxia. Tha-efo-Q iheta-m 
Jihad maansuiiEzingcfplanBcyandfa-oeinlhefo'eigipalicyor IhelsianicSbteL 

^ HaJJ - Pilgnraga Itisoneof iheobigalionsof IstamwNch a MusEm nut 
paf cr m if he is f irendaly and physicalya Me to. It is anniel but needs to be 
pofo* med only onoe in a Muslims' lifetime^ It is a 'pilgntage! to Makkalv ri 
aooordanoetolhe n B ll io d in whtchR-ophetMiiamtBd M pafo-medit. 

° ThemecEivnaf oxirviruicatianinlhefieldar sdave^espedaly between 800- 
1500 CE, ti-ou^iouHheMusEmwo'ldwaBA-aljc. All auta lif icwa"tew6rewriligi 
in A-aUc, wMch islhelangiageaf Island andna^aly waslhelangageor tie 
IslanricSta-b ItisonlyaflErcaloriza'tianaf MusimlandBlliaHlispradioe b ec a iiB 
lesspreualertar einrinated in nrwiy instances. 
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Append! x I 

What they say about the contribution of Muslims to Science 
and Technology 



NotBC Thefollovuingqualescxiriainwa-dsorlErnnslhatareonEn 
nisleacf ng. Pleasebear Itief ollovuing in nind: 



VUha-ellie wcrd or ter ms is used: 


A:iijallyrd=arslD, and 




should belakenas: 


Arabs or M uhammadans 


Muslims 


i^^usiims and Arabic civilization 


Islamic Civilization 


Saracen(ic) and i^oottish) 


Muslims (Arabs and non 




Araiss) 



Jchn WilliernDrapa" inthe''lrtjdlad3jal Deidcpmartcf Euxp^' 



'1 havetodepfcrethe^stenrBticnBinei- inwHchlhelHErafcreof Ewopehes 
oorfinued to putoutof si^* our obigelions to ihe MiJiaini-Bdans. 3j"dy they 
cannotberruhlonga-hiddax InjuSSoefouvledonreSgausramau-andnatianal 
cjm iLtiL cannot be per pdLBted farsjar. TheA-abhas lAhis ihtelleclual irrpr^ 
anEircp& Hehas indeibly written itonlheheavcnsasanyorEn'ByseewhoreHcfe 
thenamesof thestarsonaoonrnonoeleslialglobeL" 

Rcbat BriffaJt intlTe"Makingcf HLrrsnity 

'Itwasunder theirf luenoeof Ihearafasand Moorish reuival of odlLreand not 

of Iherelirlhaf Eu-cpeLyVla-slBacflysinldng Iowa- and Iowa- into barbarisn> it 
hadrcBchedlhedartestdepihsar icf vranoeand de^c&blion wliai cities of tiie 
^aoericwcrkJ, te^rbd C^ro^ Card>v^ and Toledo, waregravuingcertErsof 
dviiationandihteHedual activity. ItwaBtha-eihatthenewifeercsewhichwaBto 
90W into new phaseof huTBneuolutian. F rom the time when ttie influence of 
tiieiraJiu-emadeitself fell; be^ntiiestirringof newlife 

Itwastrtla-tiiarsu ujehbu i satO>cfo-d School (tiiatis, suacesscrstottieMusimB 
cf ^jairO that Roger Bacon learned flrskic and Arabic Sdenoes. Neither Roger 
Bacon nor tater namesake has any ti tie tD be crecfted with having iriroduoed the 
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ecpaiiiBtel method. Roger Baoonwasnomarelhananear ^x)6llesar Midm 
Science and MgtfKxl Id Christian Europe; and he never wearied oF dsdaringlhat 
knovuiedgeaf firsUcarti A-ahic Sdenoes wasfor hisuji fci nxrarieslheoriyw^ 
to trueknovu4edge Discussionas to whowaslheorignator of theexpaimalal 
mdhod—arepert of thecniossal nisiriErp-^tion of theorignsof Eircpeen 
dviization. Theexperimsrtal nfittiod of ^atewasbyBaoortelimevuidespreBd 
andeagarlyoiKvelBdlhrou^xxjtEircpe. 

Sdenceislhemastii mmfcj uscDrthiixitionof A-abdviizationloltiemDdern 
vucrld; butitsfriatewaresiowinripering. Notivilil long after Mootisii cuHur ehad 
suiicbackirlociarknesBcidlliegari; vuHchithadgvoibirlhto^ riseinhisni^it 
It Wcis not science oriy which trou^itEu-cpeback to life Other and narifold 
irfluencefromlheciviiationof IdamcomTuica'lBd its frst^owto European 
Uf^ 

For yUlhou^ there is not a single aspect of Ewopeangrouilh in which the 
ciedsi'\«irfluenceof IsianicCkJlu-eisnatlraaaBbie^ nowis-eisitsocleBrand 
momertous as in the genesis of tat powB" which constitutes the per n Biia l. 
cfsdndivefcroeof themoda-nwo-ki andthesi^a-aTesau-ceof its victory latj-ci 
sdenGeand the sderiif ic spi rit 

Thedebtof our sdenceto that of the A-afas does not consist in startling 
cfsoovaiesor reiMAdorBrytheories, sdenoeowesagratdeal moreto A-aisaJtu-Q 
itowesitsexislaxje. TheflslronomyandMatTaraticsaf theGreEtewareafcregi 
inpcr'btion never thorou^y accinBlized in Greek cuHu-e The Gred<5 
s^EteTBttzed gma-abedandtheorizeci butihe patient w^s of riueslig^on, the 
aocuYKJation of poEili^^ knowledge the ninute method of sdoue^ dddiledand 
P"olonged ohser vaBon and expu ii i u icil ine|iir yware a M ogdl ler alientotheGredc 
torpa-ameri: Oily in Hellenistic AlexarcHawaBanyanroach to sdertif icwtrk 
conduClBd intheandertclasEicalwa-ld. VUlatwecall sdaxearosein Ewopeasa 
result of newspiritof orfMryt of new methods of ecpoimerlt afasa-veliorv 
mmsLi-emsnt; of the development of nathmrsticB, in a fa- m unknown to the 
Gk-eds. TtatspiritandthoBemeihodswg-eirtroduoed IhtotheEiropeanwo-ld by 
theA-als. 

itishi^yproteUethatbutfortheA-afaB, moda-nEiropeandviizationwoiJd 
reMa-havearisoiatall; itisabBalutelyaa-tainthatbutforthen\ itwoiJd nothave 
asBWTBd tiatcho-ada- which has e«bied ittotranBoendall prewious phases of 
eMoluliorL" 
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ArnddandGulletj-neln "La^cycf Idarri" cn IdarricsjarxEandrrecidne 

'IjooldngbackwerraysaylhatlslanricmecfdneandsdencertfleclBdtheli^itof 
theHelenicsiB% wliaiilsdayhadf lec^ andtatlheyshonelikea moorv ilminating 
Ihecbrkestri^itof theEuopeannidcle/Xges; tatsoiTeljic^-tsfars lertttheir ov\n 
i^il; andtatmoonandstarsaikefacfadatlhedawnof anewday-theRewEame. 
Sncetheyhadthar shareinthecirectionand irirodudioncf tstgraitmovemail^ 
itmayreBSGTBUybeclaimedthattheyarewithusyet" 

GaycpSartiTi intlTe"l rtrcclucbcntxstlTeH isbcrycf Sdex^' 

"Du-ingthera^of Caliph aHN/bmun (813-33 CE), thenewlmrringrschBd 
itecinBDcThemcrarchcreitBd in Ba^vbda regiiar school for-k-ar^tion. Itws 
ecMPpedwithaib-ary oneof II l eli J bldtorsthg-ewasHtrayn i tn Ishaq (aOP-77) 
apBrHoferlygfted philosopher and phyGidanof wideerucftiorv thedonrinating 
figj-eof thisooibryaf t-ar^tars VNfeknowtromhisownrecertlypiMshaJ 
Memoir that he trarEiatBd pradicaly the whole i nm a ge corpus of Galeric 
writing."" 

'BesidesthetrarElationof GreEkwo-ksandtharext-ads, thetrarElalarsmade 
nauelsaf wHchonefcrnt tatof the^jandeds/istypicalof tiie period of A-aUc 
terring. Thesearererapitiiationsof thewholemecidne, cfsoussingtheaffajSons 
of thebody s^sbraticalybegrringattheheadandwa-kingdowntothefeeb" 

"TheMusimidealws, itgoeswithoutsayng, notvisual beauty butGod in His 
plentitude; tat is God with all his narif esbtiors, thesbrs and the heavaB, the 
ea'thandal natJ'e TheMusimideal isthusirf irAei Butindealingwiththeirf irile 
asconaeivaJbytheMusims, wecamotlinitou-selvestothespaoealone^ butnut 
ec|Laly consider tim& 

Thefr slJ iBliatBticalstepfromtheGreekoonoepiionof astaticiriva-setothe 
Islaniconeof ad^BrricinvarsewasnadebyAI-Khwarizm (7BOS5(9> the 
foinderof modern /\lgeb-ai HeeriiancedthepurdyarithmeticalclwaciErof 
rmte-sasf iritemagitudes by d aio Bli 'aling their possibilities as dam to of 
irfiiiltjmai'jpitetioii6andin\^esli qali oibcf p'cpa'tiesand rdatiotis. 

InGreekmatiaTBtics, thenwte-sooiAlexpandoriybythelabariousproaesB 
of aJcHonandnnitipicatiorL KhwarizrrilsalgebraicsyrrlxDisfornuTtB-scortain 
withintherrBelvesthepotEriiaEtiesof theirf irile. Sbweni^itsaythattheadvenae 
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-f-amarithmelictoalgelra in^liesa stepframbeingto 'becorrin^ fromlheGreEk 
Lr^^Aa^set□theli^«ngln^«'^ea^ Islam Theirrpcr'tarcear KhuvarizrrilsalgelravtfiE 
reoogizeci inlhetwelflhoertu-y by1heV\fest -whenGirardar Q-emoralrarElatBCI 
hislhesesirloLalin. UnBI Ihesi x l iaa < U i certij-ylhisvarsionwasu9Bd InEu- opoo ii 
1^ vvsHies as the principal rratherratical lExt book. ButKhwarizrri'sirfluence 
rBBchedfar beyond Hie iMiiversilies. Wfef ind itrrf lected inthenaHiamlical vwte 
of Leonardo Fibinaod of PSsE^ Masta-Jacobaf Florexe, and even of Leonarcb 
daVind." 

"Ttrou^lheir mecfcal InvesBg^onBthey natmerdyvuidenedtheharizanBaf 
mecfdne^ ixitate'gedhuTBnislicoanceplsgav'aly Andonoea^nlheylrau^ 
IKsa bouthpmi iseof HieiroMsrricfngspiritualcanviciiGnB. ThusitcanhardyhaA^ 
been aod denial thatthose reseercties shoiJd have led them that were inefwtabJy 
beyoTKl the reach of Greekmasla-s If itisrega'ded as syrrteic that the most 
«^^F^ ^ fc^ ^ far achjeweiTgi* of the rridtweftf gUi cEnluryisatomic fission and the 
rulearbonnfat ikewiseitwould ixit goa iiftrtUfcius llial l l i e earlyMusinrtemBeical 
axlaa'Mjr shoiid ha'ie led to a dsoovary totwas quteas renlulionary thou^ 
poBEibly more beneficent" 

"A philosophy of self-cerfreckiesB, irda- whateMa- cf sgiise, would be both 
iixnitprehgBibleandre p -elia Bi bletotheMuslimrrind. TlatrrindwasincapBUe 
of A«evuingrmrv v\/hdher inhealthor sicknessasisolalBdfromGod, fi-omfdlow 
merv andfi'amthewcrldaroml him Itwasp'dxiblyinewiteblethattheMusims 
shoiJdhavecfsGo^wed#iat€iseaseneBd not be born vuithinthepatieht himself 
butrmyrfflchfi-amoulside, inolherwcrcb, tettheyshoiidhavebeenthefrstto 
esbUishclGBrlytheexisiEnaeaf corfagorL" 

"Oneof the most famous exponeris of Muslim uri varsalism and an e n im* 
fig^einlstaniclearningwasllviSn^ l<novunintheV\fetasAvioenna(981-lQ37). 
For a thoiBand yea-she has retained Nsorignal remunas oneof thegrai'lest 
thirkarsand mecfcal schdarsinhislory Hismostinportartmecfcalwa'tearelhe 
Qanin(CarDrO andatreitiseanC^rcfaccl-19. The'Qanuif H-TibB isaniniTerse 
encydopecf a of mecfdne. Itoonteinssomeof the most illuminatingthcNJ^ils 
pa-tairing to disGncGon of mecfaslinitis from pleuisy; cortagous nat^e of 
phthisis; cf siribution of dseases byw^ber and soil; (a-diil description of skin 
t-oiMes; of aexielcfseesesandpa-varsiorE; of na-vousaibrErte." 

"VNfehavereasaitDbelieuelhatwherv du-ingthecriEades, Eu-cpeatlastbe^i 
to establish hospitals, they were inspired by the Arabs of near East_Thef 
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hospital in Paris, LesQiireevin^ wasfouidedbyLauslXafler hisrefcrnfran 
thea-usadel254>]2Ba" 

"V\fefind inNs(Jalir, Gets') wriGn^rerBrleblysoml views on methods of 
chorical researcfv a theory on the geologcfcr nation of metals (the six rrdals 
cfffa-esBotialybecauseof cffforertproportionsof si^^hu-andma-aryinthain); 
p-epo-alionof variot iss ii jtJd i i m» (ea, basic leadcarbonatic, arsericandarfimany 
-f-omtheir si^jhides}." 

'IbnHaylharriswritingsreMealhisfinedevelopmertaf theexperimerfalfaaJV- 
HistaUesof oorresponcfnganglesof inddenceand refr-aCSonof ic j i t pass ing 
from one mBciLmto another showhowclcselyhehada rp- cached cf scovcringthe 
bwof consbncyof rdoof anes, bta-attributedtDsnell. HeaoooirriBd cor reedy 
fartwili^itasduetoatmaEphaicreli-acliorv esimatingthesurtedep-esBiontobe 
39 degees below the horizorv dthecorrmencemeritof the phenomenon in the 
mr rin^ or atitstermnationintheeverin^." 

"A greit deal of gaigaphical as well as historical and sderiif ic knowleclgeis 
contained inthethirty volu 1 t i i 1 u ad owsof GoldandMnesof Gems by one of -the 
leacf ngMidmHislorians, theterfh ceriu-yal Masfucf . Amoreslricllygeigaphical 
wrkisthecfdionary 'Mujamal-Buldanf byaH-iamani (U:79-]229). Thisisa 
vaibble encychDpecfa that; in going far beyond the confines of ggagrsflnyi 
inoorpor^salsoagrBtdealaf sdertificlore" 

"Theystucfed, ooiectBd and described plahls that nri^it have some utifitarian 
pu-posev whdher inagiaJM-eor inmecf dne. TheseeMcellerttEndendes, without 
ecMv a l c i * inChri s l HKJ uin warecortinueddiringthefrsthalf of thethirtaerth 
colhry byanacfcrirablegrcM^ of fou* botanists. Oneof theselbn al-Baitar 
c()npiledthenr«3stelabaraley)ralacwa-konthesi4ject(Bcitan^, infactthemost 
inportaritforthewhole period extaicfngfromDiosooridesdownto the sixteerih 
caihry ltwasa%-ueev;vdopecfaonthesubiecl; imorpcralingthewholeGreEk 
and A-atic expaiersL" 

"Abdal-MalikibnQuraibaMsmai (73M31) wasapioiBA-abwhowrolesome 
VBlablebcxJ<sonhiJTBnaiTataiTTy Al-Jaflafcpwhofkxjishedinthefrsthalf of the 
tueHth cehlury and 'Abd al-Mumin who f kxrished in the second half of the 
tirteerth certury in Egypt; woletraitises on horses. Thegratestzoologst 
ai ■ u ajsLthe A'afaswasalDanriri {JMBi of Eg^jtwhosebookonarirml ffc^ Hayet 
aMayonanf has been tranetated into English by A.SG. J^kar (London 1906^ 
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1906)." 

"Thewe^itof van-able auttxjrity, for exarrpiethat of PtoJemyt seldom 
iriinida ted them TheywereaJwi^iseaga- to put a theory to tests, and they never 
tredof eqjuiimidlion. Thou^ motiv^Bd and per nrnted bythespiritof Uiar 
rdigorv tieyvwoidd natallowdo9irBasir*a-|relBd bylhearlhodox to stand inihe 
w^of IheirsdetfficresBBrch." 

Rrfa-QTCEsfcr Appandx I taken fixm'MLdimHIdtery 570-1950 CE ' ty 
A kramZahccr: 

I. Gecirge^1rii> 'InlrodLicliontDtheHislDryar Sdence, Vol. l-IVf'Carnege 
Institutaeaf VNib^n^orv Baltimore 1927-31; VUiBarrEand VUildns, BaHimorQ 
195053. 

Z Rofaa-tBriffaidt "ThelVbldngaf Hurmnity'' Londorv 193a 
3L Thcmefirnakl, "TheLe^cyof lslanri'GKf<rdUni^«'silyPresB, 19ea 
A. T. A"noldand A. Giilatney "TheLegacyof IslamCGKfcrdUniversilyPi'esB, 
1931. 

S E.G. B-ourv "AraUanMecfdnei'Gannfaridge^ 1921. 

6, D. Carrpbel, "AralaanMecfdneand Hsirf luaveanlheMdcleAgesf' Londorv 
1926. 

7. P.K. Hitli, "AHistnryof A-abs" Londorv 1937^ IVbcMlan 195& 

a GrradeVaug "Legacyof Islarri'and'ThePhilaBaphersar l^rri'Paris, 

1921; -IjesPafiarsdellslainCSVcls., Peris, J3I2LSB. 
9l DeLacyOLeary "Arabic Thou^itinHislDry" 

la Joseph Hell, "The A-ab a viizationf Tr. Khucb Bak^ Lahore 1943. 

II. Slbaterg 'ZeilsclvifHua- y>esyrialoge>-Sb-a6Ebu-a Vols. 242Sv 1910-1911. 
12. E. Gibborv "DeclineandFallof RarYBnEnfjiref' Londorv 19(XX 
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Append! x 1 1 

Topical lisis oF EiropeaiVLaliii wcrds vuHh A-aUc origns. 
Someof ihepapiJar wcrds used in thefield of sderaeiiavBlhar 
tools in A-aUc. No doulAthis indicates Ihatlhe I^/Iuslim5 woref ar 
aheadcf fheEuropeafswhen itcanrBto sdenBf icprocyiEBB. 




En^islV Latin Name Arabic Name 



Acha-na" 

A3-ab 

Aega 

Aidefaerai 

AHair 

Daneb 

Denebola 

ForrBl Haut 



MdniraMahr 

abCSoor piorO 
NasraMAfecj 
adDalsrai 
iSiasr al-Tar 
[]twB balDijajah 
DtorabalAEad 
Farrmal-Hut 
Farc^(caif) 



EnglislV Latin Name 



Arabic Name 



Algebra 

Algorisn> Algoriltim 

flUss 

A^Aa^age 

AzimUh 

Gptia-, Zero 

Nadr 

Zenith 



atjstr 

Al-Kliwarizm 

Adas 

AvuBriya 

Al-sunrxt 

9fr 

iSbJr, iSteir 
Cenit 
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En^istV Latin Name 



Anabic Name 



Akartfcr, C^rrphcr 
/Mchari^ Chemslry 
Alcohol 
Aiira 

M&rrorio, ArUrron^ ArUmun 

Benzene 

Colligd 

Elixir 

SLiFfideriia 

2iraan 



yM-kinriya 

KHabal-Nafs 

M&mM\ ilhnrid 

LubanJaAi 

Al-KiMyst 

al'^^ksir 

Kibbal-Shifa 

Azraq 



Names in Chemistry and Other Frequently Used VUbrds 
E newish/ Latin Nanne Arabic Nanne 



AArird 


Arriral-Bahr 


AJobe 


AI4ub 


AJCONAB 


AJ-qubt» 


Alentic 


Aientic 


y^kali 


Alloli 


Aludel 


Aludel 


Alum 


Aiun 




firhar 


A-saial 


Daral-Sna'ah 


A-lichcke 


AH<harsti# 


yuhomor 


flUncmar 


ySzymun 


Azyrmm 


B^TBTB 


B^rBTB 


C^Ue 


HaU 


C^Ebre 


Q^la 


Camel 


Jand 


Canon 


Qanui 


Checkrmte 


9iahiVbt 


Q ma her 


Grraber 
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Gpha- 


9fr 


Coffee 


Qahuva 


Cotton 


Qutun 


Barti 


A-cl> Ban 


Gibberi^ 


JafairibnHa^ai 


Gird^ 


ZLrd'a 


Hasrd 


AlZlahr 


J as line 


Yaarin 


JuTi3a- 


ja9lxh 


Lemon 


Li mm 


Lute 


Ai-'ud 




IN/bkhazin 


Monsoon 






MjEk 


Q-arge 


ISbrarj 


Rice 


Fuzz 


Safai 


Stfara 


SkA on 


Zafarai 


Sugar 


SLM<ar 


Sirip 


3rwri3i Swab 


TUfa 


TUfa 


Usdlr 


Usdlr 


2Sriar 


ZSriar 




English^ Latin Name Anabic Name 



fiartt 


Avarb 


BasiEe 


B^lc 


Cephaie 


Kifd 


Colon 


Colon 


Corn 


Corn 


GorrEB 


GorrEB 


DiafiragTi 


caviar gra 


Epiderris 




Merrige 


Merriges 
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tAeaatry 

ReritoneuTi 

SbpiiaTDus 

Ti oc li afa 



BsrkrsB 
Safai 

TldLdlAa' 



